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the  Stbccture  and  Mooe  of  Fubmation  of  Starch 
Qkanitles,  according  to  the  Pbi.vciple  of  "Molecolar 
CoALEacESCE."  By  George  Eaimev,  M.R.C.S.,  Lecturer 
on  Microscopical  Anatomy  at  St.  Thomas's  Hospital. 

Starch,  from  its  physiological  importance,  remarkable 
structural  peculiarities,  and  general  diffusion  through  the 
vegetable  kingdom,  has  been  a  favourite  subject  of  investiga- 
tion with  physiologists  and  inicroscopists.  However,  not- 
withstanding the  atteution  which  has  been  devoted  to  its 
atmcture  aud  development,  it  is  acknowledged  by  the  greatest 
physiologists  to  be  known  but  little  of.  (See  Jlr.  Busk's 
paper  on  "  Starch  Granules,"  in  the  number  of  the  '  Quar- 
terly Journal  of  Microscopical  Science'  for  April,  1853.) 
There  are,  doubtless,  intrinsic  difficulties  attending  the  inves- 
tigation of  this  substance,  but  these  have  been  very  much 
aogmeuted  by  the  principle  on  which  the  examination  has 
been  couducted,  namely,  the  cellular  hypothesis.  If  this 
hypothesis  had  been  in  itself  correct,  and  admissible  as  a 
basis  of  explanation  of  the  facts  connected  with  the  structure 
and  mode  of  formation  of  the  starch  granule,  it  ought,  con- 
aidcriug  the  amount  of  talent  and  ingenuity  which  have  been 
employed  in  its  application  to  these  inquiries,  to  have  thrown 
more  light  upon  these  much  disputed,  and  as  yet  entirely 
unsettled  questions. 

vVfter  this  apology  for  thus  differing  from  the  high  and 
almost  universally  credited  authorities  of  the  present  day,  I 
shall  proceed  to  explain  on  a  new  principle — one  strictly  me- 
chanical  in  its  immediate  operation — "the  principle  of  mole< 
rular  coalescence,"— those  points  connected  with  the  structure 
und  development  of  starch  granules,  by  which  physiologists 
and  botanists  have  been  so  long  puzzled.  In  this  paper  the 
same  train  of  reasoning  will  be  employed,  and  the  same 
experimcDtal  data  adduced,  as  in  my  last  paper,  that  on  the 
"  Structure  and  Mode  of  Formation  of  the  Ueutal  Tissues," 
as  bUo  in  that  on  "Shell  Structures;"  and  hence,  though 
treating  of  a  very  different  class  of  organized  structures,  this 
is  still  but  an  extension  of  mv  former  researches. 
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It  may  at  first  appear  startling  that  substances  so  dissimilar 
as  carbonate  of  lime,  as  found  in  shells,  or  a.  mixture  of  car- 
bonate and  phosphate  of  lime,  as  it  occurs  in  bone  or  dentine, 
should  have  anything  in  common  either  in  their  structure  or 
in  the  manner  in  which  they  arc  formed  ;  but  I  may  remark 
that  none  of  these  structures  is  so  simple,  and  so  exclusively 
mineral  or  organic  as  is  generally  supposed.  The  carbonate 
and  phosphates  of  a  rounded  form  are  all  compounds  of  a 
viscid  substance  and  eaithy  matter;  and  starch  granules  - 
have  diffused  through  their  structure  a  small  quantity  of 
earthy  matter.  I  have  always  found  that  starch  burnt  to  ash 
on  platinum  leaves  a  residue  of  lime;  but  desirous  to  have 
more  precise  knowledge  upon  this  point,  I  availed  myself  of 
the  advantage  of  the  assistance  of  Dr.  Moldenhauer,  the 
chemical  assistant  at  St.  Thomas's  Hospital,  in  making  for 
me  a  quantitative  analysis  of  some  potato-starch  prepared 
for  the  purpose.  Tlie  result  of  which  is,  in  100  grains  of 
dry  potato-starch — 

DrjBtarch    .        ,        .    8080 

W«ter  .        .        .    18-9* 

Ashes  ...        -36  ^_ 

10000  fl 

These  ashes  we  found  to  contain  silica  and  phosphate  of 
lime ;  the  proportions  I  did  not  think  it  necessary  to  have 
determined.  However,  the  globular  form  of  the  carbonate 
of  lime,  occiurriiig  in  the  deep  layer  of  the  shells  of  Crusta- 
ceans, is  as  high  in  the  physiological  scale  as  the  granules  of 
stftrch. 

In  treating  this  subject  I  shall  first  consider  the  different 
forms  in  which  the  particles  of  starch  occur,  and  their  re- 
semblance to  corresponding  forms  of  certain  solid  bodies, 
undoubtedly  produced  by  the  coalescence  of  their  particles ; 
and  then  I  shall  show  that  the  chemical  and  mechanical 
conditions  necessarj'  to  produce  such  forms  of  starch  exist  in 
the  vegetable  organization.  The  various  forms  of  starch 
must  be  examined  both  when  the  starch  is  in  the  starch- 
cells  and  after  it  has  been  removed  from  them.  Sections  of 
growing  vegetables  in  which  starch  is  formed  in  large  quan- 
tities, as  in  the  very  young  tubers  of  potatoes,  will  serve  for 
this  purpose.  In  such  sections,  in  this  and  the  majority  of 
plants,  the  starch-cells  in  tlie  vicinity  of  the  ramifications  of 
the  vessels  will  be  seen  to  contain  very  small  spherules  of 
starch,  many  of  them  too  minute  to  be  accurately  measured ; 
j'ei,  sotirithstandiiig  their  minuteness,  their  figure  is  well 
de£ned,  and  they  are  made  black  or  Wue  \iy  \odTOt,  \)to'toa% 
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that  they  are  as  much  starch  as  the  larger  globules,  i 
lUBering  frum  them  in  nothing  but  sine.  These  flphe- 
mles  may  either  be  free  in  their  starch-cells,  or  conglo- 
merated and  joined  together  in  pairs  or  threes,  producing 
dumb-bell  or  somewhat  triangular  forms.  Somctiniea  they 
»Te  found  with  shreds  of  membrane,  and  at  others  are 
invested  more  or  less  by  an  utricle.  In  the  starch-cells  more 
remote,  the  granules  are  lai^er  and  fewer,  so  that  their 
increase  in  size  is  attended  with  a  diminution  in  number, 
ehoning  most  clearly  that  the  largest  are  the  product  of  the 
union  of  those  of  au  inferior  size.  Indeed,  the  number  of 
granules  of  a  small  size  is  such  in  some  of  the  starch  ceJla 
that  it  would  be  impossible  that  they  all  could  become 
developed  into  large  granules  without  the  spaces  containing 
them  undergoing  a  most  inordinate  increase  in  size,  which  is 
not  the  fact ;  the  spaces  in  which  the  middle-sized  granules 
are  lodged  being  about  the  same  size  as  those  containing  the 
largest  granules.  But  the  chief  evidence  in  support  of  this  con- 
clusion must  be  obtained  from  the  microscopic  examination 
of  all  the  various  forms  of  starch,  beginning  with  that  which 
is  merely  granular,  and  going  up  to  that  which  is  most  pef- 
fect.  Such  an  examination  will  show  that  there  are  exactly 
the  same  class  of  appearances  to  be  found  in  starch,  indicative 
of  coalescence  of  its  particles,  as  are  presented  by  the  several 
forms  of  carbonate  of  lime,  whether  prepared  artiiicially  oi" 
occurring  in  organized  tissues. 

Plate  I  contains  representations  of  difierent  forms  of 
starch  ;  fig.  1  is  the  ordinary  form  of  the  larger  granules. 
This  was  taken  from  the  immature  fruit  of  the  potatd. 
Nothing  that  I  have  examined  shows  the  laminated  character 
of  starch  granules  so  well  as  these  potato  apples,  aa  they  arfe 
called.  Figs.  2  and  3,  drawn  from  specimens  of  common 
potato  starch,  are  similar  to  those  pointed  out  by  Mr.  E.  J, 
Cluekett  as  the  result  of  cell  multiplication  by  division,  a 
view  still,  I  believe,  generally  entertained  by  botanists.  ThiS 
hypothesis  is  considered  by  physiologists  to  apply  only  tb 
even  nnmbers,  but  fig.  4,  and  also  fig.  5,  which  latter  ia  copied 
from  Criiger's  plate  in  the  '  Journ.  of  Micros.  Science,'  fol: 
AprU,  1854,  show  three  granules  similarly  united,  all  aa 
nearly  as  possible  of  the  same  size.  Now  the  question  is 
TVhether  this  hypothesis  extends  also  to  uneven  numbers,  (ft 
^  'ether  these  specimens  are  merely  three  granules  joined 

^thcr,  and  in  an  early  stage  of  coalescence.  Examples  of 
I  form  are  not  uncommon.  In  the  specimen  of  starch 
from  which  theae  were  taken  there  was  no  difficulty  in  fiu4\B^ 
f/jem,   Mng  almost  as  commoD  as  the  pairs.     T\\w   slatfib.  J 
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I  prepared  from  potatoes  wliich  had  been  kept  nearly  a 
year.  I  have  dwelt  upon  this  form,  as  appearing  to  me  rather 
singular  that  it  should  not  have  been  observed  by  more 
botanists  ;  perhaps  if  it  had  been  sought  for  as  diligently  as 
the  granules  in  pairs  its  existence  would  have  been  more 
generally  noticed.  This  observation  may  serve  as  a  hint  in 
the  examination  of  other  structures  in  which  the  division  of 
cells  into  two  is  said  to  take  place  as  in  cartilage.  I  am 
perfectly  aware  that  triplets  with  granules  of  nearly  equal 
size  will,  as  a  matter  of  course,  be  less  frequent  than  similar 
pairs.  Those  represented  in  figs.  2  and  3  are  a  modification 
of  the  dumb-beU  shape,  which  is  seen  much  better  in  the 
smaller  granules  which  unite  before  they  lose  their  spherical 
form.  These  may  be  well  seen  in  thin  transverse  sections  of 
the  very  young  houaeleek,  Sempervivum  tectorum. 

Figs.  6  and  7  are  representations  of  a  description  of  starch 
granule,  called  by  physiologists  "compound  granules.'* 
These  have  been  variously  explained  by  different  authors,  but 
in  all  cases  which  have  come  under  my  notice  the  explanation 
of  the  central  part  of  such  granules  has  been  made  dependent 
npon  some  assumption  which  has  been  irreconcilable  with 
the  principle  of  explanation  applied  to  the  peripheral  part,* 

Fig.  6  is  taken  from  Criiger's  plate,  as  copied  in  the  '  Micro- 
scopical Journal.'  This  copy,  I  may  observe,  is  not  intro- 
duced here,  from  my  being  uuablc  to  obtain  similar  specimens 
myself.  They  arc  frequent  enough  in  the  kind  of  starch 
caJled  "tous  les  mois,"  but  the  facts  very  well  shown  by 
these  drawings  will  have  more  weight  as  coming  from  diffe- 
rent and  independent  observers.  These  granules  consist  of 
two  or  more  simple  granules,  each  having  its  own  lamellte, 
and  tl_e  whole  surrounded  by  common  lamellae. 

Fig.  8  is  an  accurate  representation  of  two  globules  of 
carbonate  of  lime  from  tlie  calcifying  shell  of  the  oyster. 
There  is  so  striking  a  resenablance  between  the  structure  of 
these  and  those  marked  fig.  6,  that  no  one  would  question 
their  laminated  structure  and  their  union  as  being  otherwise 
than  the  result  of  a  similar  cause,  and  very  likely  to  be  pro- 
duced in  both  cases,  either  by  the  layers  of  increment 
deposited  ou  the  inner  surface  of  a  cell-waJl,  or  by  the  layers 
deposited  around  a  centre  or  nucleus.  Such  was  the  con- 
clusion arrived  at  respecting  these  bodies  by  physiologista 
before  it  was  shown  by  me,  in  1857,  that  exactly  such 
forms  as  that  represented  in  fig.  8  could  be  produced 
artificially,  and  that  there  were  sufficient  grounds  for  be- 

*  8ee  tlie«e  treated  of  in  the  April  number  a(  1S54  of  the  'QuBrtFrlv 
Journal  of  Microscopical  Scienoe,'  bj  Dr.  Altmao  nnd  H.  Ortget.  * 
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lieriug  that  the  chemical  and  mechamcal  conditions  which 
were  employed  in  the  cxperiraeBtal  process  for  obtaining  them 
existed  in  the  animal  OFgamzatioD,  and  therefore  that  both 
kind^  of  carbonate  globules  were  of  the  same  structure  and 
produced  under  the  influence  of  the  same  agencies. 

Fig.  9  is  a  representation  of  some  of  the  largest  kind  of 
artificial  globules  joined  together,  and  in  progress  of  coales- 
cence to  form  a  single  one,  just  as  those  represented  by 
flg.  8  are;  and,  doubtless,  the  globules  of  starch  in  figs.  0 
and  7  are  in  a  like  condition  of  coalescence.  J 

I  will  now  proceed  to  tiie  second  part  of  this  paper,  that  1 
is,  to  show  that  chemical  and  mechanical  conditions  eimilir  1 
to  those  in  the  cjiperiraental  process  for  obtaining  carbonate 
of  lime  globules,  and  which  are  necessary,  on  the  same  prin- 
ciple, to  produce  these  severaE  forms  of  starch,  enist  in  the 
Testable  organization.  This  I  look  upon  as  the  most  novel 
and  important  part  of  this  communication. 

Kow,  as  it  is  a  fact  generally  admitted,  that  vegetable 
neinbrane  is  impermeable  by  solids,  however  minute  may  be 
their  particles,  it  can  only  be  in  the  interior  of  the  starch- 
eells  that  starch  can  receive  its  solid  form.  Hence,  there 
rouat  exist  in  solution  in  these  cavities  some  fluid  capable  of 
fiirniftbing  starch,  or  from  which  starch  can  be  precipitated 
on  the  access  of  a  second  fluid  containing  some  one  or  other 
of  tlte  constituents  of  starch  in  solution.  Now,  with  respect 
to  the  first  solution  tliere  will  not  be  much  difficulty,  as 
dextrine — "  a  soluble  substance  found  in  almost  all  parts  of 
plants" — or  some  solution  analogous  to  it,  will  fulfil  this—  the 
first — condition.  And  as  respects  the  second,  the  difficulty 
ia  Mill  less,  as  there  is  no  known  solution  but  that  of  gum, 
which  is  diffused  generally  through  plants.  Hence,  if  starch 
be  produced  upon  the  principle  of  precipitation,  from  a  fluid 
witJiinthestarch-ccll,asthe  globular  carbonate,  and themixture 
ef  globular  carbonate  with  phosphate  of  lime  are  in  the  hard 
tissues  of  animals,  there  is  no  other  solution  but  that  of  gum, 
which,  from  its  general  diffusion  in  the  tissue  of  these  cells, 
can  precipitate  it-  Now,  to  show  that  these  substances,  under 
the  drcumstances  they  exist  in.  vegetables,  will  perfectly  fulfil 
all  the  conditions  necessary  for  the  formation  of  starch  in  the 
cells  of  plants,  1  will  give  some  out  of  the  many  experiments 

LWbieh  I  have  made  for  that  purpose. 
I  I  will  first  show  that  gum  possesses  some  remarkable  pro- 
^mties  which,  I  believe,  are  entirely  unknown  both  to  che- 
■ists  and  physiologists.  One  of  these  properties  is  its  action 
aa  a  general  precipitant  of  substances  contained  in  solution 
ta  the  joicea  of  plants,  and  the  other  is  its  action  on  dextrine. 
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irom  which  it  precipitates  a.  modified  form  of  starch,  and,  gii 
tm  alkaline  solutiou  of  starcli,  from  which  it  precipitates 
pure  starch.  To  show  the  first  property — that  of  a  general 
precipitant — it  is  necessary  to  obtain  the  expressed  juice  of 
fresh  vegetables,  previously  bruised  or  rasped,  and  filtered 
through  blotting-paper  once  or  twice,  so  that  it  may  be  per- 
fectly clear.  Some  of  this  juice  is  then  to  be  filtered  into  a 
test-tube,  into  which  a  timaLl  quantity  of  filtered  solution  of 
gum  arabic  has  been  introduced,  when,  after  these  tluida 
have  remained  for  a  few  minutes,  the  stratum  of  juice  in  con- 
tact with  the  solution  of  gum  will  lose  its  transparency,  be- 
come turbid,  and  soon  deposit,  in  greater  or  less  quantity, 
the  vegetable  matter  which  it  had  held  in  solution.  I  have 
performed  this  experiment  upon  the  juice  of  several  plants, 
and  always  with  the  same  result.  The  juice  of  the  bruised 
atems  of  the  potato,  as  also  that  of  the  rasped  bulbs,  will 
serve  very  well  for  this  experiment,  and  especially  the  latter, 
as  it  can  at  all  times  be  procured.  I  may  observe,  tlmt  the 
filtered  juiee  of  some  vegetables  will,  after  stantbng  a  short 
time,  without  the  addition  of  any  gum,  l>eeonie  turbid  and  de- 
posit of  itself.  But  this  d-eposit  I  have  not  mistaken  for 
(hat  produced  by  the  gum,  the  latter  begiuiiiug  to  be  appa- 
rent \(ilhiQ  a  minute  or  two  after  the  contact  of  the  gum 
with  the  expressed  juice,  whilst  the  former  requires  several 
hours,  or  an  indefinite  time,  for  its  production.  I  may  also 
noti(M;,  that  this  property  of  gum  is  not,  so  far  as  I  can  dis. 
cover,  attributable  to  any  earthy  or  metallic  salt  which  it 
may  contain,  or  to  the  acid  which  is  generated  by  it,  after 
beiug  kept  for  some  time  in  solution,  but  it  appears  to  l)e 
essentially  a  property  of  vegetable  gum,  that  is,  of  a  sub- 
stance which  forms  with  water  an  adhesive  solution,  from 
which  it  is  precipitated  by  silicate  of  potash,  and  thrown 
down  by  alcohol  in  the  form  of  opaque  white  flakes.  As,  in 
order  to  be  assured  upon  this  point,  I  employed  in  my  expe- 
riments gum  from  wliich  the  salts  of  lime  had  been  separated 
by  oxalate  of  ammonia,  also  gum  which  had  been  precipi- 
tated from  its  solution  in  water  by  alcohol,  and  after  that 
dried  aud  redisaolved  in  water,  also  a  solution  of  gum  made 
slightly  alkaline,  all  with  essentially  the  same  result  as  that 
obtained  by  the  unpurified  ^um.  I  will  now  give  some  expe- 
riments showing  the  eflfect  of  gum  upon  dextrine,  and  upon 
starch  dissolved  iu  a  solution  of  potash.  It  is  well  known  that 
dextrine  is  formed  by  heatiug  starch,  and  also  by  the  action 
of  sulphuric  acid  upon  starch ;  I  therefore  obtained  a 
substance  known  in  commerce  by  the  title  of  soluble  gum. 
It  is  made  by  applying  heat  to  starch  in  a  suitable  apparatus. 


RAIXKV.  OS  STXHL'H  URANULES. 

This,  when  put  into  cold  water,  aA'ords  a  solution,  which  is 
tarned  browri  by  the  action  of  iodine.  This  is  a  solution  of 
destriae.  I  also  obtained  a  similar  solution  by  mixiug 
potato  starch  with  sulphuric,  muriatic,  and  uitric  acids.  But 
I  generally  employed  that  made  with  muriatic  acid,  in  oon- 
aequence  of  its  not  precipitating  the  lime  from  the  gum, 
which  sulphuric  acid  did,  as  a  sulphate  of  lime,  and  hence 
did  not  require  purified  gum  to  be  employed  in  the  experi- 
ments with  it.  I  employed,  likewise,  a  dextrine  made  by 
dissolving  solable  gum  in  water  with  citric  acid.  This  I  did, 
ill  consequence  of  the  muriatic  and  sulphuric  acids  hariug  a 
particular  action  upon  gum— that  of  converting  it  into  a 
traiwparent  insoluble  substance,  which  the  citric  acid  do» 
not. 

To  show  the  efi'e^  of  a  solution  of  gum  in  precipitating 
starch  from  dextrine,  the  same  mode  of  experimenting  as  that 
jlwt  described  in  reference  to  its  action  upon  the  juice  of 
pUuta  may  be  employed.  One  way  which  I  have  found  con- 
venient to  demouBtrate  the  action  of  gum  upon  a  solution  of 
dextrine,  ia  to  put  on  a  microscope  slide  a  few  drops  of  very 
thick  solution  of  gum,  and  on  the  top  of  that  a  drop  or  two  of 
Bolutiun  of  soluble  gum,  or  of  starch,  acted  upon  by  an  acid,  and 
then  to  examiue  these  with  the  microscope  whilst  the  action 
is  going  on,  and  without  placing  upon  them  any  cover  of  glass, 
when  it  will  be  seen  that  the  solution  of  gum  causes  the 
•oliditicatiou  of  the  dextrine  starch  in  minute  particles, 
having  a  finely  granular  appearance.  The  two  solutions  seem 
also  to  exert  a  rcpcllant  action  on  one  another,  and  the 
starch  runs  into  globular  forms,  j  ust  as  oil  would  do  if  placed 
i>n  wat«r.  To  show  this  fact,  and  the  form  given  to  the 
starch,  these  solutions  should  afterwards  be  allowed  to  dry 
OD  the  slide,  and  a  drop  of  solution  of  iodide  of  potassium, 
coutaiiiing  also  some  tincture  of  iodine,  added ;  and  then  over 
them  a  cover  of  thin  glass  may  be  placed.  The  tbrm  which 
the  starch  had  taken  will  be  seen  by  the  colour  imparted 
to  it  by  the  iodine.  On  washing  these  witli  water  the  circular 
patches  of  starch  will  be  broken  up,  but  the  starch  itself  will 
remain  solidified  in  granules  of  various  shapes  and  sizes. 
Witli  a  view  to  deterr>iine  how  far  these  effects  might  be 
attributable  to  the  medium  in  which  tlie  starch  hod  been 
disitolved,  1  dissolved  some  potato  starch  in  a  solution  of 
caustic  potash,  and,  after  having  filtered  the  solution  until  it 
was  entirely  without  any  solid  matter,  placed  a  drop  of  it 
upon  a  solution  of  gum,  and  proceeded  precisely  in  the  same 
manner  as  described  in  the  last  experiment.  I  found  that 
exBTtly  the  same  effect  was  produced,  that  is,  the  solidtfiea- 
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tioa  of  the  starch.  After  these  had  been  allowed  to  dry  on 
the  glass  as  before  directed,  the  starch  thus  precipitated  was 
transferred  from  the  slide  to  a  watch-glass  filled  with  water, 
and  allowed  to  remain  until  the  gum  was  all  dissolved,  and 
then  it  was  washed  several  times.  In  this  case  it  does  not 
alter  its  form,  which  is  that  of  a  granular  areolated  film  of 
solid  matter,  which,  from  the  action  of  iodine  upon  every 
particle  of  it_|  is  shown  with  certainty  to  be  starch,  Potash 
does  not  convert  starch  into  dextrine  like  the  mineral  acid, 
but  seems  to  dissolve  it  nearly,  or  entirely,  unchanged.* 
The  most  easy  way  of  demonstrating  the  effect  of  gum 
upon  dextrine  is  to  mix  some  solution  of  dextrine, 
made  from  soluble  gum,  dissolved  in  a  solution  of  citric 
acid  (this  acid  is  used  only  to  get  a  stronger  solution) 
with  the  solution  of  iodine  above  spectjed,  when  a  jiurple 
brown  fluid  will  result,  then  to  put  a  few  drops  of  it  on  a 
glass  slide  close  to  a  like  quantity  of  clear  solution  of  gum  of 
considerable  density.  These  must  be  made  to  mix  under  the 
microscope,  and  the  eftect  carefully  observed.  The  first 
thing  which  will  be  observable  will  be  the  precipitation  of 
the  starch  in  very  minute  granules,  at  first  colourless,  but 
afterwards,  and  almost  instantly,  becoming  blue  or  dark 
pink.  And,  if  the  quantity  of  starch  be  considerable,  the 
blue  colour  will  remain  for  several  days  without  changing, 
but,  if  only  small,  it  will  turn  gradually  pink,  and  bo  will 
remain  unless  fresh  iodine  be  added,  when  it  will  become  of 
a  dark  color.  A  part  of  the  blue  tint,  at  first  produced  on 
adding  the  solution  of  gum,  is  the  effect  of  the  dilution  of  the 
solution  of  the  iodized  dextrine,  and  can  be  produced  by 
water,  but  in  this  case  there  is  no  precipitation,  and,  as  the 
solution  gets  inspissated  by  the  evaporation  of  the  water,  the 
original  purple-brown  of  the  dextrine  becomes  restored. 
For  this  experiment  starch  treated  with  muriatic  acid,  or, 
sulphuric  will  not  answer  in  consequence  of  a  part  of  the 
starch  only  being  converted  into  dextrine,  and  the  other 
being  held  in  solution,  so  that  when  the  iodine  is  added 
the  latter  is  precipitated.  VA'hen  the  solution  contains  only 
dextrine  nothing  is  thrown  down  by  the  iodine. 

The  result  of  these  experiments,  taken  altogether,  shows 
that  so  completely  is  gum  a  precipitant  of  starch  that  it 
matters  not  whether  it  is  in  solution  in  an  acid,  or  an  alkaline 
menstruum,  the  effect  is  the  same,  although  in  these  two  cases 
the  characters  of  the  starch  thus  deposited  are,  as  before 

•  WLen  potaslj  i 
bjr  oialate  of  ammonjs,  otiierwiae  lue  granular  airr 
ilb  ptrliclcs  of  llie  gbbulnr  eorbouBte  of  lime. 
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noticed,  more  decided  in  the  latter  tlian  in  the  former. 
Now,  gum  is  not  the  produce  of  any  particular  vegetable 
cells,  nor  is  it  confined  to  any  class  of  plants,  but  it  appears 
to  be  a  aecretion  generally  diffused  through  the  tissues  of  all 
plants.  Hence,  combining  these  two  circumstances,  the 
general  existence  of  gum  in  vegetables,  and  its  property  as  a 
precipitant,  X  hold  that  one  of  the  conditions  necessary  for 
explaining  the  preiseuce  of  solid  substances  in  the  cells  of 
plants  hy  a  process  of  precipitation  is  demonstrated,  I  need 
scarcely  add,  that  tUe  solution  of  gum  would  gain  access  to  the 
fldd within thcstarch-cells — allbyaprocessofendosmose.  And, 
sa  to  dextrine,  it  is  generally  admitted  to  be  matter  assimi- 
lated in  the  cells  of  plants  for  the  purposes  of  nutrition,  and 
therefore  it  is  only  necessary  to  suppose  that  in  certain  cells 
some  such  a  solution  of  starch,  as  that  made  artificially 
by  mixing  starch  and  alkali  together,  is  elaborated;  (and 
alkali,  in  some  form  or  other,  is  well  known  to  be  essential 
to  the  growth  of  plants,)  and  then  we  shall  have  the  other 
condition  requisite  for  the  same  process.  And  with  such 
conditions  there  is  no  difficulty  in  seeing  how  a  kind  of  mo- 
dified starch,  aa  cellulose,  or  the  imperfect  forms  of  chloro- 
pbylle,  would  be  deposited  in  the  former  cells,  those  con- 
taining the  dextrine,  and  pure  starch  in  the  latter.  1 
sm  perfectly  aware  that  this  explanation  will  be  considered 
by  the  ritalists  as  being  too  physical,  but  still  it  is  no  more 
»o  than  the  formation  of  bodies  of  a  similar  form  in  the  shells 
of  Mollu&cs  and  Crustaceans.  The  molecules  of  starch  being 
tiiuB  formed  and  deposited,  will,  after  repeated  coalescences, 
produce  :dl  the  forms  described  and  represented  in  the 
accompanying  plate. 

The  form  of  some  of  the  larger  starch  granules  may  appear 
at  first  sight  to  have  no  representatives  among  the  calcareous 
deposits,  either  natural  or  artificial,  but  this  is  perfectly  ex- 
plicable upon  physical  principles,  and,  when  duly  considered, 
i«  in  favour  of  the  principle  of  molecular  coalescence.  A 
similar  difference  of  shape,  though  not  to  so  great  an  extent, 
obtains  also  with  the  natural  and  artificial  globules.  In  all 
the  three  cases  the  most  nearly  spherical  forms  of  single 
globules  are  among  the  smallest,  the  mutual  attraction  of 
their  molecules  upon  which  rotundity  depends,  being  less  in- 
terfered with  in  those  by  the  eimultaneous  attraction  of  sur- 
rounding objects  than  in  the  larger  globules,  as  would  be 
the  case  with  globules  of  quicksilver  of  different  sizes,  placed 
upon  tt  piece  of  glass  or  a  sheet  of  paper,  the  smallest  would, 
be  the  roundest.  As  the  particles  get  larger  their  molecules 
become   more  effectively   attracted   by   a<yacent   masses  of 
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matter,  and  thus  the  centre  of  attraction  common  to  the 
molecules  of  the  globule  in  progress  of  formation,  and  the 
surrounding  particles  of  matter,  towards  which  centre  all 
these  molecules  are  effectively  or  ineffectively  attracted, 
cannot  be  the  geometrical  centre  of  the  globule  in  question ; 
and  hence  a  globule  formed  under  such  circumstances  cannot 
be  accurately  spherical.  These  conditions  must  always  exist 
as  well  during  the  formation  of  the  calcareous  globules  as 
during  that  of  the  granules  of  starch,  but  they  will  operate 
more  as  disturbing  causes  in  the  latter  than  in  the  former, 
just  in  proportion  as  the  molecules  of  starch  are  less  dense 
than  those  of  carbonate  of  lime.  Hence  these  peculiarities 
in  the  form  of  the  large  granules  of  starch  are  no  more  than, 
might  have  been  expected.  The  small  granules  of  starch  are, 
to  all  appearance,  as  spherical  as  those  of  the  carbonate  of 
lime  of  the  same  size.  For  au  explanation  of  the  manner  in 
which  the  granules  of  starch  acquire  their  laminated  form, 
and  the  mode  in  which  the  liilum,  the  part  correspondiug  to 
the  central  spot  iu  the  artificial  calculi,  is  formed,  I  must 
refer  to  my  work  on  the  '  Mode  of  Formation  of  Shells  of 
Animals,  of  Bone,  and  of  several  other  Structures,  by  a  pro- 
cess of  Molecular  Coalescence.' 

I  should  have  been  glad  to  have  introduced  into  this  paper 
a  condensed  account  of  this  process,  as  given  in  the  volume 
referred  to,  had  not  the  necessarily  elementary  character  in 
which  the  process  is  there  explained  rendered  the  necessary 
abridgement  of  that  explanation  impracticable. 

With  respect  to  the  chemical  action  of  gum,  and  the 
chemical  nature  of  tlie  deposits  thrown  from  the  vegetable 
juices,  I  have  not  yet  been  able  to  make  any  strict  investiga- 
tion. I  feel  certain,  from  what  I  have  noticed,  that  the  sub- 
ject is  one  of  importance,  and  it  is  not  impossible  that  it 
may  pave  the  way  to  the  discovery  of  similar  facts  connected 
with  the  action  of  the  fluids  iu  animal  tissues.  In  reference 
to  the  action  of  gum  in  precipitatiug  starch,  it  is  not  im- 
probable that,  as  starch  contains  a  minute  portion  of  phos- 
phate of  lime,  which  can  only  have  been  derived  from  the  gum, 
in  which  this  salt  is  well  known  to  exist,  gum  may  furnish 
other  constituents  of  starch,  and  also  some  portion  of  all  the 
other  substances  which  it  has  the  power  of  precipitating,  and 
that  thus  it  may  act  both  as  a  medium  by  which  the  various 
substances  existing  in  plants  are  carried  to  the  cells  in 
which  they  are  elaborated,  aud  as  a  means  of  solidifying  them 
after  they  have  undergone  the  necessary  elaboration. 
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UBSCRiFnoin   ^  DiiTOMicEs,  chiefly  of   those  foa 

"Elide"  {Loiver  California)  Guano.     By  Chkistofhbv 
Johnston-,  M.D.,  of  Baltimore,  U.S. 

I  AM  fixUy  aware  of  the  foUacies  which  beset  the  dia- 
loinist  who  establishes  new  species  from  the  inspectiuD  of 
rare,  isolated,  and  prepared  valves ;  hut  I  am  of  opiuion  that 
Kience  is  made  the  gainer  by  his  efforts^  provided  he  is  care- 
inl  not  to  substitute  names  for  thingn,  and  fancy  for  the  sense. 
If  the  observer  states  the  circumstances  under  which  be 
^itaiued  his  facts,  it  is  certainly  pardonable  in  bim  to  group 
tfaese  bother  in  such  a  uianaeras  to  guide  others  in  extend- 
ing the  limits  of  knowledge,  whether  by  verifying  his  speci- 
fication, or  by  modifying  it,  when  accumulated  observations 
justify  the  emendation. 

Species  have,  doubtless,  been  disadvantageously  multiplied^ 
hot  it  must  be  allowed  that  this  error  has  not  unfrequentJ; " 
been  innocently  committetl,  either  when  deacriptions  in  syc 
tematic  works  failed  to  identify  supposed  novelties,  or  th« 
published  figures  evidenced  no  correspondence  with  them 
Accurate   tigurcB  are,  uuquestiomibly,   of  great   service  itfl 
many  respects,  for  they  are  duplicates,  so  to  speak,  of  thf 
oiiguial  specimen  ;  and  "  if  tLey  fail  in  some  cases  to  estajfl 
hibh  species,  they  wdl,  at  le&st,  assist  to  indicate  the  rangi 
of  variation,  a  point  in  itself  of  no  small  importance."     Ib»^ 
deed,    it   may   be   said   that   exactness   in   description   and 
deliueatiou  must  largely   contribute    towards  lessening  the 
useless  load  of  nomenclature  with  which  science  is  charged. 

The  source  whence  the  specimens  here  noticed  were  dfci.  ■ 
rived  was  Californian  guano,  from  the  Island  of  Elide, 
tfie  coast   of  Lower   California   (lat.  29°  N.) ;  PatagoniMi 
guano;  and  the  stomachal  contents  of  oysters  from  Pongi 
teague  Creek,  on  the  Chesapeake  side  of  the  eastern  shore  a 
Virginia. 

SpATANQiDUM,  Ds  BrSbisson. 

It  would  seem  to  be  a  superfluous  task  to  recur  to  thi 
"noble  diatom"  with  a  knowledge  of  Greville's  delight£ 
paper  on  Biatomaccie  which  appeared  in  the  April  numlx 
of  this  Journal.  But  I  have  thought  it  not  unprofitable  to 
•dd  to  that  author's  description  of  a  single  valve  my  own 
observation  of  the  appearance  presented  when  both  are 
attached,  for  the  character  thus  afforded  is  remarkable. 

In  isolating  specimens  preparatorj'  to  mounting  in  the  drjrJ 
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way  and  io  balsam,  it  waa  very  easy  to  perceive  that  the 
front  view  (or  e<lge]  of  Spatangidum  uaa  not  Btraight,  but 
sinuous  or  zigzag ;  and  it  occuiTed  to  me  that  the  rays  of 
both  could  not  coincide  when  the  valves  were  together.  I 
was  fortunate  in  finding  three  individuals  in  pairs  such  as  I 
had  wished.  The  colour  is  darker,  of  course,  than  that  of  a 
single  disc;  instead  of  seven  rays  there  appear  fourteen, 
Alternating  in  depth  of  hue;  and  the  reticulation  extends 
nninterruptedly  over  the  whole  extra-hyaline  area,  hut  is 
feinter  in  the  course  of  a  ray  as  it  nverliea  the  inferior  inter- 
radial  network.     Diameter  -^jj"- 

From  "Elide." 

In  the  dry  preparation  all  the  rays  are  brighter  than  the 
interspaces,  and  the  reticulation  over  and  under  the  former 
more  distinct, 

AsTEROMFHALUS,  Ehr. 


AsteromphaluH  cenlraaler,  n.  sp. — Orbicular,  of  a  pale 
buff  beyond  the  hyaline  area,  which  is  very  slightly  ex- 
centrical.  Rays  Btraight,  turgid  in  the  area,  diminishing 
gradually,  and  terminating  in  a  flattened  nodule  situated  just 
within  the  marginal  line;  iiucleal  ray  longer  and  narrower 
than  the  others,  which  are  inserted  on  its  extremity,  and 
very  near  it  on  the  sides.  The  hyaline  area  has  a  scalloped 
border,  convex  inwardly,  each  inter-radial  space  being  bisected 
by  a  delicate  secondary  ray  terminating  outwardly  in  a 
nodule,  and  about  three  sevenths  of  the  radius  in  length. 
Margin  very  finely  dotted,  showing  beat  in  lines  at  right 
angle  with  the  eecondary  ray.  The  crescentic  edge  of  the 
hyaline  area  and  the  rays  l>eyond  it  bordered  with  minute 
granules. 

The  number  of  rays  of  this  charming  species  is  eleven, 
and  they  are  equidistant.  I  regret  to  say  that  I  have  found 
but  a  single  disc.     Diameter  5I5".    (PI.  I,  fig.  10.) 

In  Elide  guano. 

Campylodiscc-s,  Ehr. 

C.  producing,  n.  sp. — Valve  inconsiderably  bent;  elon- 
gated and  constricted  at  the  middle.  Canaliculi  about  one 
fourth  the  transverse  diameter,  each  marked  by  a  small 
node  midway  as  it  expands  outwardly;  margin  broken  by 
depressions  not  corresponding  with  the  canaliculi,  and  bear- 
ing a  double  row  of  small  dots.  Within  the  canaliculi,  at 
either  extremity,  an  elongated  crescent  of  fine  granules 
fading  towards  the  centre.     Diameters  i^i"  >^  ^u"- 

In  Elide  guano. 
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Of  this  and  the  following  elegant  species  I  have  met  with 
but  a  :itogle  example,  although  L  have  searched  diligently  in 
nameroits  preparations. 

In  the  specimen  above  noticed  the  cantilicali  numbered 
Uurty-seven, 

C.  marginaius,  n.  sp. — Disc  ovoid,  bent;  rays  numerons, 
marginal,  short,  separated  externally  by  a  nodule,  and  in- 
ternally also  by  a  larger  one  on  either  side  of  the  trans- 
▼crse  aiisj  the  inclosed  Held  divided  by  a  longitudinal 
fiViiform  of  smooth  apace;  the  remainder  marked  by  rows 
faint  dots,  straight  in  the  direction  of  the  transverse  axis, 
but  becoming  concentric  with  the  extremities  of  the  long 
Diameter  ,i,"-  (Fig.  U-) 
Elide  guano. 

CoccoNEis,  Ehr. 

C.  rtgina,  n  .sp.,  C,  J. — Frustule  ovoid,  bluish  green  j 
fltrite  numerous,  20  in  O'OOl",  concentric  around  the  eitre- 
roities;  on  either  side  of  the  tiucleal  line  the  extremities 
of  the  strix  distinctly  granular ;  in  their  course  outwards 
faintly  monilifonn,  but  more  conspicuously  beaded  periphe- 
rally, forming;  a  sort  of  margin  of  the  width  of  three  or  four 
granules.     Diameter  ^\-g".   (Fig,  12.) 

In  Elide  guano. 

This  exquisite  species  is  not  abundant  in  the  residue  fur- 
nished by  the  guano.  There  is  but  little  variation  in  size, 
the  diameter  given  above  being  tliat  of  the  largest  frustule  I 
have  encountered. 

Staoronbis,  Ehr. 

S.  angulata,  n.  sp. — General  form  of  the  valve  elon- 
gated oval,  extremities  somewhat  acuminate;  the  marginal 
line  bending  on  either  side  as  it  advances  at  about  one  third 
the  distance  from  the  transverse  axi.'i,  at  which  it  makes  a 
wide  but  distinct  angle.  A  nan-ow  band  of  finely  granular 
strife,  disposed  transversely,  surrounds  a  clear  field,  and, 
becoming  suddenly  narrower  at  the  extremities,  is  continuous 
on  either  side  of  the  carina  with  a  delicate  longitudinal  band 
of  very  minute  granules,  terminating  in  a  point  outwardly 
at  the  Btauros,  which  is  short.  Edge  beaded.  Diameters 
■tW  X  tIt'"- 

la  Elide  guano. 

Heliopelta,  Ehr. 

H.  Phaeton,  a.  sp. — Frustule  quasi -orbicular,  many- 
Bided,  the  number  of  sides  being  twice  that  «Jf  the  rays. 
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vedge-Bhaped  elevations  (rays)  and  depressions,  whicn 
originate  at  the  centre,  the  former  pointedly ;  on  each  ray 
there  proceeds  from  a  mai^ual  nodule  a  delicate  acicnlar 
rib,  which  terminates  apicially  near  the  umbilicus,  and  in 
the  middle  of  each  depression  a  delicate  line.  Very  faint 
indications  of  reticulation  just  within  the  margin.  The 
whole  surface,  exclusive  of  the  centre,  covered  with  extremely 
minute  quincuncially  arranged  puncta ;  and  at  the  margin  an 
encompassing  row  of  fine  granules.  Colour  very  pale  strai" 
Diameter  ^\-^'  to  3J0". 

In  Elide  guano. 

In  my  specimens  the  rays  are  twelve  in  number, 

Abachnoidiscusj  Ehr. 

A  valve  of  Arachnoidiscus  was  found,  which  is  iuteresl  ^ 
as  a  variety  of  that  genus,  if  it  have  not  distinctive  specific 
characters.  The  centre  is  clear,  immediately  surrounded  by 
irregularly  disposed  granules,  larger  than  those  on  the 
general  surface.  *  In  the  same  guauo  I  found  a  number  of 
frustules,  not  distinguishable  from  A.  japonicus,  having 
regular  central  rays,  which  is  not  the  case  with  the  one  1 
have  delineated.     Diameter  3J7". 

In  Elide  guano. 

AcHSANTHEs,  Bory. 

A.  anguBtafa,  Greville  (?) — Front  view.  —  Much  bent- 
Tranaversely  banded,  bands  resolvable  into  dots,  26  in  0001". 
Half  of  the  hoop  transversely  striated.  A  row  of  granules 
along  the  base  of  each  frustule,  those  of  the  upper  one  being 
very  fine.  An  apparent  aperture  (not  an  opening)  at  the 
inferior  extremities  of  the  under  valve.     Length  yir  "■ 

Side  view. — Both  valves  elongated,  slightly  swoUen  in  the 
middle,  and  with  rounded  extremities.  Transversely  banded, 
the  striae  being  rows  of  dots,  interrupted  by  a  line  near  to 
and  parallel  with  the  margin.  Externally  the  stria;  are 
alternately  swollen,  giving  the  appearance  shown  in  the 
figure.  Upper  valve  traversed  by  a  central  longitudinal 
row  of  puncta,  around  which,  at  the  extremities,  the  strise 
are  radiate.  Lower  valve  similarly  divided,  but  the  ex- 
tremities, instead  of  being  entire,  appear  to  be  lai^ly  per- 
forated; in  the  clear  space  a  cresccntic  line.  "Width  7I3", 
(Pig.  13  ff,  A,/.) 

In  Elide  guano. 

This  species  presents  a  striking  contrast  with  the  following. 
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irlticli  is  a)K>  very  beautiful;  but  wliile  the  form  and  the 
markings  differ,  the  general  characters  of  upper  and  lower 
valves  are  preserved. 

A.  costalns,  n.  sp.—Fyont  view. — Curved,  the  superior 
angles  recurved  upwards.  Both  valves  transversely  costate, 
each  row  bisected.     Length  7^5". 

Side  view. — Both  valves  with  rounded  extremities;  the 
eSges  nearly  linear.  On  either  side  two  rows  of  coarse 
transverse  strije,  bounded  by  a  line  within  the  border.  The 
fttrise  on  opposite  sides  alternate,  and  their  points  form  a 
xigzag  along  the  median  line.  The  whole  surface  covered  as 
■with  a  veil  of  extremely  minute  puncta. 

The  extremities  of  the  upper  valre  exhibit  a  radiate  dis- 
position of  the  bands ;  whereas  an  apparent  oval  deficiency 
exists  in  the  lower  fruatule,  but  without  the  inner  crescentic 
as  in  A.  nngustala.     Width  ro'jj".     (tig-  l*t  «,  b,f.) 
Pat  agon  ian  guauo. 


Fleurosioma,  Smith, 

P.makron.  n.  sp.— Has  the  general  chdracters  of  P.  Ba/- 
Hcum,  but  differs  from  that  diatom  in  its  extraordinary 
dimensions,  its  conspicuous  convexity  longitudinally  on  either 
aide  of  the  keel,  the  coarseness  of  its  markings,  and  the 
attendant  colour,  dusky  olive.  Ijength  ^" ;  width  ^W" ; 
dots 30 iu 0-001" longitudinally, and  33  in 0001" transversely. 

Pongateague,  Virginia. 

P. . — Probably  a  variety  only  of  P.  BaUtcum.    Length 

4>,";  width  ^ifl";  dots  36  in  0001".  Frustulea  slightly 
swollen  near  the  extremities;  and  is  of  a  deeper  reddish-brown 
than  its  congener. 

Pongateague,  Virginia. 

I  have  had  do  opportunity  of  examining  the  diatoms  of  the 
lower  part  of  the  Chesapeake  Bay,  except  as  derived  from 
oysters  cultivated  there.  They  occur,  however,  in  rich  variety 
and  profusion,  embracing  many  beautiful  species  of  Nitzachia, 
Navicula,  Pleurosigma,  Coscinodiacus,  &c.  But,  from  an 
inspection  of  a  considerable  number  of  prepared  valves  (always 
separate  and  viewed  laterally),  I  think  that  P.  tnakron  may  be 
safely  admitted  as  a  new  species;  for  although  there  is  some 
little  variation  as  to  size,  the  appearance  of  the  valves,  their 
peculiar  hue,  and  the  distance  separating  the  dots,  remain 
constant.     The  characters  are,  consequently,  tranches. 

With  regard   to   P.   ,   there   are,   to   distinguish  it 

from  P.  Baliicvm — Ist,  the  length  /»",  while  the  latter  is 
bat  iV"  by  my  own  measurement ;  2d,  the  turgidity  of  the 
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fruBtule  towards  either  end;  and,  3d,  the  disproportion 
between  the  two  diameters — 19  to  1 ;  features  sutHcient  to 
establish  a  variety,  but  not,  as  was  remarked  by  A.  M. 
Edwards,  Esq.,  of  such  importance  as  to  justify  the  erection 
of  a  species. 

It  may  be  stated  that  Pongateague  Creek,  the  habitat  of 
these  large  diatoms,  is  a  shallow  inlet  of  the  Chesapeake 
visited  by  the  tide. 

BiLTiuouE,  Mauyland; 
Maj  20Ui,  1S59. 


We  print  the  foregoiug  communication  as  containing  de- 
scriptions of  Diatomacese  from  a  locality  which  has  hitherto 
been  little  noticed,  but  as  the  author  appears  to  have  over- 
looked the  works  of  some  writers  in  this  country,  we  append 
the  following  notes  ou  some  of  the  species  by  Professor 
Walker-Amott  and  Mr.  F.  C.  S.  Roper. 

Note  by  Mr.  Roper.  ^M 

The  species  described  by  Mr.  Johnston  in  the  foregoii^ 
paper  appear,  as  far  as  I  can  make  out  from  his  descriptions 
and  the  very  well-drawn  figures  that  accompany  them,  to  be 
mostly  known  to  observers  in  this  country.  The  fact  that  be 
notices  with  respect  to  Spatangidum  Ralfsianum,  Grev.,  of  the 
rays  in  the  two  valves  being  disposed  alternately,  so  tijat  the 
ray  on  the  superior  valve  is  opposite  to  the  areolated  portion 
of  the  lower  in  the  perfect  fj-ustule,  has  already  been  noticed 
by  Mr.  Shadbolt,*  in  Aaterolanipra,  a  kindred  genus,  and,  I 
believe,  is  well  known  to  he  the  constant  rule  in  both  Spa- 
tangidum and  Asteromphalus,  should  these  genera,  on  more 
careful  consideration,  prove  distinct.  They  have  been 
adopted,  however,  by  such  acute  observers  as  Dr.  Greville 
and  M.  De  Br^biason,  and  though  they  appear  to  differ  as  to 
the  limits  of  each,  my  own  impression  is  that  both  are  formed 
on  one  common  plan,  and  should  both  be  united  under 
Ehrenberg's  original  genus  of  Asteromphalus,  the  difierences 
only  being  suflScient  to  afford  sjiecific  characters. 

Asteromphalus  cenlraster,  Johnston  (iig.  10).— It  is  impos- 
sible to  form  an  opinion  on  this  species  without  seeing  the 
specimens.  The  structure,  both  from  the  description  and 
figure,  appears  to  differ  materially  both  from  the  genoS 
*  'Micr.  Jour.,' vol,  it,  p,  17. 
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Asteroniplialus,  us  defined  by  Dr.  Greville,*  and  from  tlie 
genera  Aateromphalus  aiid  Asterotanipra,  as  descriliod  hy 
Bhrenbei^.t  .  The  rays  differ  from  auy  liitherto  recorded 
xpedes  of  Asteronipbalus,  whilst  the  areolated  segments, 
being  all  equni  and  similar,  aud  connected  with  the  centre 
by  what  Mr,  Jolmston  calls  the  secondary  ray,  would  seem 
to  thow  greater  aSiuity  to  Asterolunipra.  It  will  require  a 
CW<eliil  eianiiuation  of  many  more  than  the  single  specimen 
recorded  by  the  author  before  its  position  can  be  safely 
decided  on. 

CamptflodUcua  productua,  Johnston.  —A  careful  comparisoo 
of  the  description  and  figure  of  this  species  with  those  given 
of  Surirella  lata  by  Professor  Smith, [  and  an  examtna- 
tion  of  the  Variations  that  occur  in  any  good  gathering 
of  that  species,  will,  I  think,  leave  little  doubt  that  they  are 
identically  the  same.  The  number  of  canaliouli  is  stated  by 
Professor  Smith  to  be  3  or  4  in  "001,  and  in  his  figure 
there  are  33  in  all;  in  Mr.  Julmston's  species  there  are 
37.  The  length  given  by  Professor  Smith  ia  0041  to  -0062, 
whilst  Mr.  Johnston  states  his  to  be  "0058.  The  only  dif- 
fereuce  appears  to  be  in  the  length  of  the  canaliculi  and  in 
tbe  "  crescent"  of  ^uuks  in  tlie  centre ;  but  s»  the  luorkingB 

d  canaliculi  are  subject  to  considerable  variation   in  most 

'do!  of  Surirella,  this  would  be  no  good  ground  for  specific 

"mction. 
mpylodisctts  marginattis,  Johnston  (fig.  1 1) . — Tlie  generic 
SiitioQ  of  this  species  is  doubtless  correct,  but  whether  it  can 
e  safely  considered  a  new  species  from  the  examination  of  a 
single  valve  may  be  questioned,  as  the  only  characters  that 
would  distiuguisb  it  from  the  C.  limbatua  of  JI.  De  Brebisson^ 
axe  the  greater  separation  of  the  canaliculi,  and  the  more 
strongly  marked  central  area.  In  outline  and  general  cbarac- 
ter  they  are  closely  allied.  Professor  Gregory  proposed  the 
same  name  for  a  species  he  detected  in  the  dredgings  from  the 
Clyde,  but  on  consideration  adopted  the  name  already  pub- 
lished hy  M.  Dc  Brebisaon,  and  has  given  figures  and  descrip 
H  The  markings  of  the  central  area  arc  a  [mint  of  little 
ific  value,  as  has  already  been  pointed  out  in  regard  to 
I.  Hodgtonti.^. 

'«  regina,  Johnston  (fig,  1 2) . — This  appears  to  be  cor- 

Hicr  Jour,,'  vol.  xivii,  p.  100. 
f  '  Berlin  Proceedings,'  1S44,  pp.  73, 108. 
'  Sjnopais,'  vol,  i,  t.  ix,  f,  61. 
'  Uiatom^cs  de  Ciierbou  tr,'  p.  IS,  t,  i,  f.  1. 
Gregory,  '  Marine  Diatoms  of  tlic  Clyde,*  t.  iii.  f-  6. 
'  Micr.  Jour,,'  vol.  vi,  Tnuu.,  p.  88. 

il.  VIII. 
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reetlyreferredtothisgeiiuB.nnd  is  probably  anew  and  certainly 
a  fine  species.  The  absence  of  any  trace  of  central  nodule 
would  seem  to  exclude  it  from  Professor  Smith's  definition 
of  the  genus,  bat  it  is  not  unfi-equently  absent  in  the  lower 
valves  of  many  species. 

Stauroneia  atu/ulatii,  Jolmston. — The  correct  position  of 
this  species  appears  to  have  been  misunderstood  by  the 
Butfaor,  as  there  is  no  true  staurosj  and  there  can  he  but  little 
doubt  that  it  is  either  the  Navicula  Hennedyii  of  the  '  Synop- 
sis'* and  Profeasor  Gregory's  Glenshira  aand.f  or  a  variety 
of  that  form.  It  agrees  closely  in  size  with  the  dimensions 
given  by  Professor  Smith,  and  the  whole  stnicture  of  the 
valve  is  identically  the  same. 

Heliopelta  Phaeton,  Johnston. — The  tnie  'generic  posi- 
tion, of  this  species  has  also  been  quite  overlooked,  as  any 
reference  to  Ehrenberg's  description  and  figures  of  Heliopelta 
would  have  shown.  It  ougbt  evidently  to  he  referred  to  one 
of  the  numerous  forms  of  Actinoptychus  or  Actinocyclus, 
and  is  probably  Actinocyclus  duodenariun  of  Smith's  '  Synop- 
sis,' vol.  ii,  p  86,  or  the  Actinoplychiia  duodenaritts  of  the 
'Mikrog.,'  t.  xviii,  f,  24.  A  description  and  figure  of  Helio- 
pelta will  be  found  in  '  SilUman's  Journal'  for  1845,  vol.  xlviii, 
p.  338,  tab.  vi,  fig.  r. 

The  Arachnaidiacus    ?  is  the  A.  Ehrenbergii.     See 

Dr.  Walker-Amott,  in  'Micr.  Joum.,'  vol.  vi,  p.  162. 

Pleurosigma  matron,  though  large,  and  probably  from 
that  cause  with  more  strongly  marked  striie,  agree  so  closely, 
both  in  form  and  structure  with  P.  Ballicum  of  Professor 
Smith,  that  there  can  be  no  grounds  for  theirs  epara-  tion 
from  that  species. 


Note  on  Figs.  13  an'd  14,  Bv  Dr.  Walkeh-Aiinott. 


* 
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Both  these  forms  clearly  belong  to  the  genus  Gephyrii 
established  by  me  in  'Micr.  Joum.,'  vol.  vi,  pp.  163-4,  and 
not  to  Achnanthes. 

1  have  also  stated  in  'Micr.  Joum.,'  vol.  vi,  p.  195,  that 
the  Eniopyla  australis  of  Ehreuberg  {'  Berlin  Proceedings,' 
1848,  p.  7]  was  perhaps  the  same  as  my  Gephyria  incurvata, 
from  Ichaboe,  or,  at  least,  partly  so.  I  arrived  at  this  con- 
clusion principally  from  supposing  that  Ehrenberg's  sample 
of  guano  was  not  from  Patagonia,  as  he  had  been  informed, 
but  from  Ichaboe.  Fig.  10,  however,  of  Mr.  Johnston's, 
taken  from  specimens  from   Patagonian  guano,  so  far  as  I 

*  Smith's  '8jn.,'  vol.  ii,  p.  93. 

t  'Micr.  Jour.,'  vol.  iv,  t,  v,  f.  3. 
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(mti  jiiclgi'  from  tbe  sketch  uiiacconipaitied  by  tlie  dcecriptioi], 
or  notice  of  the  Qtimber  of  costte  in  -001,  agrees  perfectly 
with  Qepkyria  incurvata,  so  that  presumptive  evidence  is 
strongly  iu  favour  of  the  propriety  of  reducing  ray  Gepbyria 
toEotopyla,  and  to  this  conclusion  I  some  time  since  had 
arrived ;  but  on  again  examining  with  ^eut  care  what 
Slirenberg  says,  I  am  now  compelled  to  relinquish  this  idea, 
RBil  shall  here  quote  firom  Ehren)>erg,  as  translated  in  the 
•Abb,  Nat.  Hist.,'  1818,  p.  343:  "It  (Entopyla)  forms 
^nadrang^ular  plates,  which,  seen  from  the  side,  are  rounded 
m  abore  and  below.  These  quadrate  tablets  or  boses  consist 
of  aereral  leaves  like  a  book,  which,  however,  arc  perfectly 
ocuinected.  The  leaves  are  parallel  with  the  narrow  sides 
and  curved ;  the  two  estemal  leaves  are  like  the  cover  of  a 
book,  thicker,  and  marked  with  thirty-two  longitudinal  ribs. 
The  concave  outer  leaf  is  upon  the  ventral  aide,  since  it  ex- 
hibits two  large  roundish  apertures  at  the  extremities ;  the 
opposite  convex  leaf  has  no  aperture ;  all  the  intervening 
leaves  have  a  large  aperture  in  the  centre,  leaving  only  a 
thin  margin ;  thus  forming  a  large  continuous  space  in  the 
interior  of  these  little  boxes.  The  structure  of  Biblarinm 
(Tetracycius  of  Smith)  is  similar." 

He  adds,  under  the  specific  character :  "  In  adult  specimens 
the  middle  leaves  are  almost  {fere)  sixteen  in  number,  the 
cootse  of  the  lateral  leaves  more  than  forty,  separated  by  a 
flcsnous  median  line."  From  Ebrenberg  in  these  descrip- 
tions speaking  of  middle  and  outer  leaves,  without  any  other 
distinction  than  tliose  indicated,  it  appears  to  me  that  all  these 
were  similar  in  general  appearance  ;  in  short,  that  the  middle 
leaves  were  what  Smith  calls  annuli,  as  in  Rhabdonema  and 
TctracycloB,  and  not  merely  the  connecting  zone,  dividing 
into  lamellae  or  thin  slices,  as  are  seen  in  some  species  of 
Amphiprora,  &c.  Now  Gephyria  differs  from  Eupleuria  by  the 
want  of  these  cellulate  annuli,  and  if  Ehrenberg's  description 
ran  be  relied  on,  and  it  is  too  detailed  to  admit  of  a  doubt,  his 
Entopyla  austral'ts  can  neither  he  a  species  of  Gephyria  nor 
any  species  of  Eupleuria  known  to  me,  and  a  question  may 
even  arise  if  it  belong  to  Eupleuria  at  all ;  it  seems  a  con- 
necting link  between  Eupleuria  and  Rhabdonema,  from  which 
last  it  is  distinguished  by  the  dissimilarity  of  the  valves  or 
outer  leaves  of  Ehrenbe^. 

As  to  that  from  Elide  guano,  fig.  9,  I  have  only  examined 
one  perfect  firustule  and  a  few  va,lves.  It  was  first  brought 
under  my  notice  in  September,  1858,  by  Mr.  A.  M.  Edwards, 
of  New  York,  who  then  informed  me  that  he  had  detected 
it  in  guano  from  Elide  Island,  California,  about  eighteen 
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months  previously,  and  had  distributed  it  under  tlie  MS 
of  Scapha  clfithrala.  Mr.  Edwards  at  once  recognised  from 
my  description  the  identity  of  his  Seapha  \dth  my  Gephyria, 
and  it  ia  in  consequence  of  his  strong  remonstrance  against 
the  union  also  of  Entopyla  that  I  have  now  revised  the  whole 
subject,  and  have  stated  my  opinion  as  above. 

In  the  Elide  giinno  form,  it  is  doubtful  whether  Mr. 
Johnston  speaks  of  the  dots  or  of  the  costs,  when  he  aays 
there  are  2r>  in  -001 ;  probably  of  the  former,  for,  according 
to  my  measurement,  there  arc  only  H  costie  in  '001  in  all 
my  specimens.  So  that  in  this  respect  it  is  intermediate 
between  G.  innirtmia  and  G.  Telfairite.  In  general  appear- 
ance it  resembles  the  latter  more  than  the  former,  but 
the  valves  are  ranch  more  obtuse  than  in  any  specimen  of 
the  species  from  Mauritius,  How  far  these  are  sufficient 
marks  of  distinction  I  have  not  materials  to  decide.  If 
these  two  be  admitted  as  different,  the  one  I  indicated 
('Micr.  Journ.,'  vol.  vi,  p.  16J)  from  the  nest  coast  of 
Australia  may  prove  a  fourth ;  and  1  have  observed  valves  of 
the  same  genus  from  other  places,  but  about  which  I  can 
offer  no  opinion  without  seeing  perfect  frustules.  On  some 
future  occasion  1  may  have  it  in  my  power  to  elucidate  all 
the  species  more  than  I  can  do  at  present. 


CiEPHYBiA,  Amott  (nov.  gen.) 


Frustules  arcuate,  attached  (not  ?  forming  a  continuous 
ment),  destitute  of  cellulate  annuli  and  septa;  connecting  sone 
sub-lamellate,  finely  striate  on  the  surface.  Valves  arcuate, 
with  one  median  and  several  lateral  coatK,  dissimilar: 
inferior  with  the  costse  disappearing  below  the  extremities  of 
the  valve;  superior  with  thern  reaching  the  extremity, 

1.  G.  incurvata. — Costse  on  the  valve  about  7  in  '001. 
Eupleuria  incurvata,  Amott;  Acnanllies  costatus,  Johnston. 

Had.  Ichaboe  (in  guano) ;  St.  Simon's  Bay,  South  Africa ; 
Patagonia  (in  guano). 

2.  G,  media. — Valves  obtuse;  eosta;  II  in  -001 .  Scapha 
chthraia,  Edwards,  MS.;  Achnanthea  angustata,  Johnston 
(not  of  Greville). 

Hab.  Elide  Island,  California  (in  guano). 

In  Botany  clal Urate  implies  that  there  are  openings 
between  the  costie,  so  cannot  with  justice  be  applied  to  this 
species. 

3.  G,  Teffalria. — Valves  cuneate,  and   acute  at   the 
tremities  ;  costce  15  in  -001 . 

Halt.  Mauritius. 


BOne       ' 
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ON  ABKBB&TIOX  AT  A  CUBVED  SDKFAOB, 

To  prevent  mistakea  may  1  recommend  to  your  readers  to 
strike  out  from  vol,  vi,  p.  8'J,  line  ten  from  the  bottom,  tlie 
words  "  or  striate,"  whicli  arc  iiitenfled  to  apply  to  Eiipkiiria 
iacmrvata,  Bince  removed  to  Ocpbyria. 


T/u  FcNDAMENTAL  Pkofobitiok  ift  the  Theohy  of  Aberra~ 

Tios     {in   Refraction)  at    a    Curved    Surface    simply 

tKHONSTRATED ;  owi  a  Test    ESTABLISHED    wheveby  the 

biBDFriciENcr  of  the   Approximate   Formclx    [now  in 

te)  for  Calculating  the  ABERiuTtON  at  a  Spherical 

;  ScuracE   may   be  correctly  ascehtained.     By 

n.  M. 

In  the  following  paper  I  propose  to  treat  on  a  subject  of 
grest  importance  to  working  opticians,  and  which  appears 
to  me  to  have  been  not  very  BucccBsfolly  haudled  by  writers 
OB  Optica. 

Instead  of  givliis;  a  decided  answer  to  the  question  I 
propose  to  solve,  mathematicians  have  hitherto  considered 
It  sufficient  to  offer  an  approximate  solulion,  supposed  to  be 
correct  enough  for  practical  purposes.  This  is  a  point  on 
which  I  entertain  a  doubt,  and  my  object  in  the  present 
paper  is  to  give  a  completely  satisfactory  answer  to  the  ques- 
tion proposed,  and  to  show,  by  an  example,  illustrating  the 
formula  deduced,  how  far  the  usual  approximation  falls  short 
of  the  truth — in  an  extreme  case. 

I  have  added  a  geometrical  proof  of  the  truthfulness  of 
the  formula,  which  may  contribute  to  excite  attention  to 
B  suliject  the  difficulty  of  which  has,  I  think,  been  unncces- 
tarily  magnified. 

For  convenience  I  have  also  appended  the  arithmetical 
working  of  the  example. 

Although  I  have  not  Potter's  book  at  hand,  the  correct- 
netia  of  the  substitution  of  the  figures  in  his  formvla,  which 
is  identical  with  Sir  J.  Hcrschel's  in  'Eucjclop,  Metrop.,' 
tnd  Wood's,  &c.,  may  be  relied  on. 

PROBLEM. 

Trace  accurately  the'  course  of  a  given  ruy  of  light,  QA, 
after  refraction  at  a  given  point,  A,  on  the  surface  of  a  given 
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ON  ABERRATION  AT  A  CUEVED  SURFACE. 


solid,  of  which  AC  is  a  section  in  the  plane  of  refraction, 
QCq  being  its  axis.    The  refractive  index  =  m. 

Here  QC  is  given. 

Also  CD  and  DA  co-ordinates  of  the  point  A. 

Hence,  also,  the  normal  AE  and  subnormal  DE  may  be 
found. 


Let  A^  be  the  refracted  ray  required,  catting  QC^  in  q. 
Now  ain  inc.      :  sin  E      : :  QE  :  QA. 
&in  E         :  ain  refr. : :  ^A  :  ^E. 

.'.  sin  inc. :  sin  refr.  : :    m   :   1  : .    ^  .  _  _. 

qE     QE 

.\|?A*=<?*.yE«. 

i.e.  qW  -h  EA»  +  2yE .  ED  =  c» .  qW, 

.-.  (c»  —  1)  |yE«  —  2ED .  qE  =  EA«. 

_,       2.  ED       ^         EA« 
yE*  — 7  .  yE  =  -7 


,      qk    QA 


c  (a  known  quantity). 


c*— 1 


c=  —  1 


r  _  ED    18  ED«       ,   (g»— 1)EA« 

•n^^  -  71:1  J       =(?Zri)i+     (c«-.l)»' 

/.     ^E  =  T3t{^^  ±  n/{eD'  +(<?•  —  1)EA»}  QEJ. 

Let  AC  represent  a  section  of  a  spherical  surface  (rad  =  EC) . 
The  lines  CD,  AD,  DE  are  given  in  the  tables.    Whence 
find  QA  and  QE ;  Let  m  =  ^. 


Ex.  1.    Let  AC  =  40**  AD   =    -04279 

QC  =  2  inches    .-.  AD«  =    -4131789841 

CE  =  1  inch  ED   =    -76604 

QE  3  inches    .-.  QA       =  2*324598 

.-.      e  =  1-162299 

/.      c«  =  1-350938965401 
1-73442 


(by  tables.) 
(by  tables.) 


•*•  ^^  "    -350928966401 
.-.  ^C  =  5  94226  inches. 


=  4-94226  inches 
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Ditto  by  Patterns  Formula  {second  approximation). 


1  3   ,      1-23954 


•  • 


ir'         8'  8 

«'   =  6'452  inches, 
but       Cq  =  5*942,  as  found  above. 
.'.  Error  by  approximation  »  -51  inches  in  excess. 

ARITHMETICAL  WORKING. 

AD     =     -64279 
•64279 


wQA 

'"   QE 

EC  =1-00000 
ED  =    -76604 

578511 
449953 
128558 
257116 
385674 

.-.  CD  =    -23396 
.-.  QD  =  2-23396 

QA  =  2-324598 

3     2-324598 
'•-r        3 

1-102299 

AD«=  -4131789841 

2-23396 
QD  =  2-23396 

1340376 
2010564 
670188 
670188 
446792 
446792 

QD«  =  4-9905772816 
AD»=    -4131789841 

QA»  = 

QD«  +  AD«  =  5-4637562657(2-324598 

4 

43)140 
129 

462)1137 
924 

4044)21350 
1S57G 

40485)278026 
232425 

464909)4500157 
4184181 

4049188)37597000 
37193504 

104096 

i 
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r=:  1162291 

1-162229 


10460691 
10460691 
2324598 
2S24598 
6973794 
1162299 
1162299 

=     1-350938965401 


•.  c«  —  1  =      -360938965403 

ED  =5     -76604 
•76604 


306416 
4596240 
459624 
536228 

ED«=    -5868172816 
{e»  -  1)  EA»=    -350938965401 


ED'  +  r'—  1  •  EA»  =  •937756247001(-968378 

81 

186)1277 
1116 


1928)16156 
15424 


19363)73224 

580S9 


193667)1513570 
1355669 


1936748)15790101 

15493984  ^ 


296117 

ED  =  -76604 

-^ED'  -h  tf»  —  1EA»=  -968378 


ED+n/eD»+<?'—1EA»  =  1-734418 


/ 


•3SO93S965401)  1 73  Wl  8000000(4-9*223 
1403755SG160i 
3306G2138HUG0 
aiSS450688609_ 
1131706963610 
H-0376586160* 
779510919060 
70187793080» 
7763S9SSSSS0 
701S7793O8OB 
J445195 17785 
701S77 ' 


4S6415669780 

We  learn,  by  a  subsequent 'communicatioQ  from  H.  M., 
that  be  has  tried  other  arcs,  as  15°  and  10°,  by  the  above 
testj  and  finds  that  the  error  of  the  Pormulie  of  Approxima- 
tion in  these  cases  exceeds  that  nhich  is  here  proved  to  exist 
in  t)ie  arc  of  40°. 

He  Iiaa  also  found  that  Afr.  Potter's  third  approximation  is 
incorrect  as  well  as  the  second,  which  is  given  in  the  Kxample. 


H    •  Oit /Ae  Marxinos  (^Diatoma<:e.«. 

'  By  Taos.  G.  Rvlands,  Esq. 

It  is  not  easy  to  over-estimate  the  importance  of  the 
drpnrtmcat  "  Notes  and  Correspondence"  in  your  Journal. 
Not  oidy  does  it  afford  a  means  of  recording  facts  which 
niinht  otherwise  remain  unpublished;  but  the  various  bints 
and  memoranda  contained  in  it  possess  n  value  to  the  country 
Btndeut  which  those  only  who  are  similarly  situated  can 
ap)ireciate.  The  note  by  Dr.  Greville,  "  On  a  Structure 
observed  in  SurircUa,'  vol.  vii,  p.  IIG,  recalled  my  attention 
to  the  subject  of  the  present  article,  and  reminded  mc  that 
on  two  occasions  I  had  obsericd  soraethinf;  similar  in 
naviculoid  frustulcs.  The  fii-st  was  in  Pleurosigma  balticum, 
where  the  internal  marking  was  hexagonal ;  and  the  second 
in  a  frustule  of  Amphipleura  pellucida,  where  there  were 
trmnsver^e  Uues,  but  much  more  distant  than  the  iSO  to 
001"  observed  in  that  species  by  the   Hull  mieroscopiste. 


2(i  KVLANU8,  OM  MAKKINGS  OF  DlATOMACK^.  ^^ 

III  neither  of  these  inBtaiices  were  the  slides  my  own,  and 
tliey  were  not  seen  under  circiimstanceH  which  enabled  me 
to  do  more  than  record  the  fact  of  their  occurrence.  In 
neither  case  was  tlie  idea  of  a  titptum  entertained ;  the 
internal  markings  had  distinctly  the  curve  of  the  side  of 
the  fniatule,  and  the  impression  conveyed  was  simply  that 
both  surfaces  of  the  silica  were  marked.  I  had  the  less 
hesitation  in  coming  to  this  conclusion,  from  having  fre- 
quently seen  something  similar,  but  apparently  constant,  in 
certain  disciform  species,  The  fact  tliat  certain  species  of 
Actinocyclua,  &c.,  have  two  very  evident  sets  of  markings  is 
generally  known.  It  is  hardly  less  probable  that  the  same 
thing  has  been  seen  in  Coscinodigcus  centralis,  and  that  tlie 
fine  secondary  markings  of  Triceralium  fani^  (indicated  by 
Dr.  Wallich  in  what  he  calls  T.  fimbriatum)  have  been 
observed  by  those  who  have  directed  their  attention  to  that 
species,* 

It  was  while  I  was  looking  for  the  same  thing  in  Cogcino- 
ttiscus  radiatufi,  that  the  importance  of  separating  and  dis- 
tinguishing the  several  types  of  markings  was  impressed  upon 
my  mind.  Until  they  are  so  distinguished,  their  real  I'alue  aa 
characters  for  purposes  of  classili cation  must  remain  un- 
known. How  tar  I  have  succeeded  iu  this  investigation 
remains  to  be  proved,  and  when  our  knowledge  will  be  auf- 
ficient  for  practical  purposes  depends  upon  the  attention 
which  observers  may  hereafter  give  to  the  subject.  I  may 
mention  tliat  so  long  as  observation  is  confined  to  perfect 
specimens  little  progress  will  be  made ;  fragments  now  and 
then  occur  happily  placed  at  the  right  angle  for  the  purpose, 
and  convey  more  information  at  a  glance  than  can  be 
obtained  in  hours  from  the  ordinary  side  or  front  view  of  a 
fmstule. 

With  the  hope  that  I  may  hereafter  be  in  a  position  to 
enter  more  fully  into  this  subject,  I  shall  refer  now  only  to 
those  markings  which  bear  upon  the  purpose  for  which  thia 
article  is  written. 

The  siliceous  portion  of  diatomaccous  frustules  seems 
to  be  normally  composed  of  two  layers,  more  or  lesa 
intimately  combined.  The  connexion  may  be  simple  and 
entire,  as  in  the  case  of  Pleurosiffina  angulatum.  Indi- 
vidual specimens  of  this  species  are  far  from  uncommon,  in 
which  the  outer  "areolated"'  layer  is  partially  removed, 
leaving   the   inner  layer  entire.     Isolated   portions   of  the 

•  ■  Micr.  Joum.,'  vol.  vi,  p.  347,  pi.  sli,  Ggs.  4—9.  1  need  liardlj  aiM 
that  lire  marginal  flmbris  and  Llm  ntinuEfl  processes  al  (lie  angles  or  tli« 
Ibcxagoiml  ui-ea:  also  occur  !u  BrilUli  spci-imens  of  T./avm. 


mSitusACKx.. 

•  layer  may  be  found  upon  the  frustule,  but  I  have 
■  seen  them  separated ;  tJie  force  which  removes  them 
being  apparently  BufBcicnt  to  break  them  up  into  eiuglc 
"  areolte :"  the  term  in  this  case  is  very  unfortunate,  for 
they  are  in  fact  hemispherical  elevations.  In  other  eases 
the  two  layers  are  connected  by  septa  arranged  hesagonally, 
or  otherwise,  after  the  fashion  of  a  closed  honeycomb.  This 
BtrucHirc  is  fig:ured  by  Dr.  Wallich,  in  the  article  before 
referred  to,  as  occurring  in  his  so-called  Tricerattum  fimbria- 
Imt ;  but  he  has  overlooked  the  outer  layer  forming  the  lids 
of  the  cells.  In  this  case,  the  surfaces,  both  external  and 
internal,  maybe  plane,  or  formed  into  slightly  convex  facets; 
lltey  may  be  marked  or  otherwise.  This  is  the  Concinodiscus 
type,  and  will  be  found  with  certain  modifications  iu  Conci- 
noducTt»,  Ettpoilianis,  AulacodtAcus,  &.c, 

I  find  it  difficult  to  avoid  the  conclusion  that  there  are 
two  distinct  materials  present  in  the  composition  of  these 
layera,  one  of  which  acts  ranch  more  powerfully  upon  light 
than  the  other. 

Again,  the  two  layers  may  be  so  developed  and  combined 
tltat  the  septa  become,  as  it  were,  a  skeleton  in  the  more 
trau&parent  substance.  Take  the  case  of  EupmUacus  Aryus, 
of  which  I  liavc  one  or  two  most  fortunate  sectional  views. 
The  outer  convex  surface  is  formed  of  a  layer  of  transparent 
silica  produced  into  radiating  lines  of  hemispherical  projec- 
tions ;  l)elow  this,  and  imbedded  in  the  same  material,  are 
the  "  areolie,"  which  are  composed  of  the  denser  substance, 
and  are  fragmentary  or  continuous,  according  to  the  size 
and  perfection  of  the  specimen.  The  internal  surface  of  the 
marked  with  minute  dots.  The  following  figures 
lent  the  forms  described ; 


l/iilatiiii 


Kapodi 


n 


The  small  secondary  markings  in  Tricerattum  are  probably 
simply  elevations ;  but  those  of  the  connecting  membrane, 

the  coarser  markings  of  the  sides  of  the  frustules,  follow 

type  of  Coacinodiaciig. 

have  no  positive  evidence  as  Lo  the  nature  of  the  material 
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filled-  Bttrnt  fpeamieiH— wbicb  I  kaw* 
mine  if  it  he  flnid.  It  a  ocramoBan^ 
the  cavtti«a  are  filled  with  ur.  Lt  tba 
I  iirtw  fimua  referred  Do,  » lar^  jp»|Mri 
tbe  eeaaeetia^  membrane  eoDCum  an^ 
iniMemioDis  Aat  tbe  matarial  v  iaU  d 
ThfTC  is  a  pecaliatitf  ferj  camman, 
markinga  of  the  Crufino^aau  type,  vbii 
snffiineat  to  determine  it  even  fin^  i 
The  iotemol  lajer,  at  tlie  liaae  of  eacft 
iDteroall;,  ao  as  to  prodnee  a  dark  or  iia 
■djnstment  of  the  inatmm^  is  c^mgcd 
If  tbe  ((ingDiBg  porticBbn  be  ^Gi 
aerred  by  Dr.  GreriDe  asd  mndt.  Id 
easy.  It  IB  not  withoat  tome  htutitaiu 
thro*  the  lightest  doubt  npon  aa  ofaaoi 
a  man  as  Ih'.  Grerille.  Under  ofdini 
»h<nild  certainl  r  not  do  so ;  but  since  d 
article  on  Diatomacex  in  Califiimiaii  ^ 
to  nhelter  myself  under  the  sappootia 
instrument  U  not  equal  to  the  eshibitk) 
If  this  WCTC  not  the  ca«e,  we  could  haj 
that  the  ni  »  of  his  Spatan^dam  Ralfaim 
narrow  lunate  fold  of  the  valTe,"  nor 
poaed  to  distinguish  Spalangidum  and  A 
arcolated  and  the  granulated  structure 
the  first  case  the  luuate  fold  has  certa 
nature;  the  appearance  results  from  tl 
ray  {a»  in  AulacodUtiit)  and  the  suddi 
termination.  White,  in  the  second  casi 
structural  difference  whatever  in  the  maj 
lencrihcd,  at  Icnat  as  far  as  regards  S. 
'yt/jellatu»,  iKith  of  which  follow  precise; 
tlic  latter,  however,  being  conaidi 
jirojmrtioiiatc  increase  of  power.  ■ 


xc  01  power,  ^^h 


Somr  Observations  on   the    STErcxtniE   of   Nerve-Fibi 

By   Joseph   Lister,    Esq.,    F.R.C.S.  Eiig.  aud  Edinb., 

Assistant- Surgeon  to  the  Itoyal  Infirmary  of  Edinburgh  ; 

1  William    Tukser,  Esq.  ,  M.B.  Lond.,    Senior  De- 

i'luonstrator  of  Anatomy  in  ttie  University  of  Kdiuburgh. 

AviNG  recently  bad  the  opportunity,  through  the  kindni 
of  Mr.  Lockhart  Clarke,  of  inspecting  some  of  hia  beautiful 
preparations  of  the  spinal  cord,  we  were  atmck  with  an 
appearance  which  had  not  yet  received  a  satisfactory  inter- 
pretation ;  and,  having  been  induced  to  investigate  tlie  imint, 
we  have  met  with  some  facts  which  seem  of  sufficient  interest 
for  publication. 

For  the  sake  of  cleariiesa  it  may  be  well  to  state  briefly 
the  metliod  employed  by  Mr.  Clarke  in  preparing  his  speci- 
mens. 

A  portion  of  perfectly  fresh  spinal  cord  having  been 
hardened  by  steeping  in  dilute  ehroniic-aeid  solution,  thin 
sections  are  made  with  a  razor,  and  these,  after  ininier- 
Mon  for  a  while  in  an  ammoniacal  solution  of  carmine,  are 
soaked  in  spirits  of  wine  to  remove  the  water,  and  then 
treated  with  oil  of  turpentine.  The  last-named  agent  has 
the  effect  of  rendering  the  sections  transparent,  so  that  the 
nerve-cells  of  the  gray  matter,  finely  coloured  by  the  carmine, 
are  seen  with  the  utmost  distinctness,  giving  off  in  various 
directions  long  branching  processes;  while  the  nerve-fibres, 
which  are  similarly  tinted,  may  be  traced  with  equal  facility 
their  course  through  the  cord. 

the  preparations  which  we  saw,  the  cord  had  been  sliced 
and  in  the  columnar  regions,  where  the  nerve-fibres 

for  the  most  pait  a  longitudinal  direction,  the  transverse 

section  of  each  fibre  showed  itself  as  a  carmine- coloured 
point,  surrounded  by  a  perfectly  pellucid  and  colourless  ring. 
This  was  the  appearance  which  seemed  to  demand  explana- 
tion ;  the  question  being  whether  the  transparent  ring  was  a 
mere  space,  resulting  from  shrinking  of  the  object  during 
the  preparation,  or  the  white  substance  of  Schwann  (medul- 
lary sheath)  rendered  transparent  by  the  turpentine,  the 
axial  cylinder  atone,  in  that  case,  having  received  the  carmine 
colour. 

It  occurred  to  us  that  the  point  might  probably  be  detcr- 

■d  by  applying  a  similar  mode  of  preparation  to  some 

tbe  dimensions  of  whose  fibres  could  be  readily  ascer- 


whicb 
I        secbo 
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tained.  With  this  view  we  steeped  in  chromic  acid  ])ortions 
of  tlie  sciatic  nerve  of  a  cat  jiist  killed,  aud  also  parts  of  the 
spinal  cord  of  tlie  aarac  animal ;  and  having  allowed  them  to 
remain  between  three  anri  foiir  weeks  iu  the  solntion,  we 
commenced  the  investigation  in  July  of  the  present  year, 
1859. 

A  transverse  section  of  the  hardened  sciatic  nerve  having 
been  placed  for  a  time  in  the  carmine  solution  and  then 
dried,  we  submitted  it,  without  the  application  of  turpentine, 
to  microacopic  examination  with  a  power  of  130  diameters. 
Viewed  by  transmitted  light,  it  appeared  as  a  confused  opaqnc 
mass ;  but,  by  reflected  light,  it  exhibited  the  structure  de- 
picted in  PI.  II,  fig.  1,*  each  ner^'c-fibre  presenting  in  its 
section  a  carmine  spot,  aurrounded  by  a  yellowish- white, 
somewhat  granular  ring,  which,  though  doubtless  correspond- 
ing totlie  pellucid  rings  in  the  preparations  of  the  cord  before 
alluded  to,  was  clearly  composed  of  some  solid  material,  in 
short  of  the  white  substance  of  Schwann  altered  by  the 
action  of  the  chromic  acid. 

We  next  examined  sections  of  the  cord  treated  iu  the  same 
way,  but  fonnd  that  these  dry  specimens  were  so  incnisted 
with  carmine  that  they  gave  no  definite  results.  It  happened, 
however,  that  one  of  the  sections  treated  with  carmine  still 
remained  moist,  and,  after  washing  away  all  superfluon* 
colouring  matter,  we  examined  it  by  transmitted  light.  A 
very  beautiful  appearance  now  presented  itaelf;  carmine 
points  being  seen  in  the  columnar  regions,  as  in  Mr.  Clarke's 
preparations,  surrounded  by  rings ;  but  the  latter,  instead  of 
being  transparent  like  mere  Hpaces,  were  dead  white;  the 
carmine  points,  on  the  other  hand,  appearing  in  the  thinnest 
parts  of  the  section  as  ilhiminated  spots  amid  the  general 
opacity.     This  is  represented  in  fig.  G. 

It  will  be  seen  from  this  sketch,  which  is  drawn  on  the 
same  scale  as  fig.  1,  that  the  nerve-fibres  varied  very  much  in 
their  diameter,  the  largest  being  of  about  the  same  size  as 
those  of  the  sciatic  nerve,  while  others  were  of  extreme 
minuteness;  but  in  nil  eases  in  which  they  were  sufficiently 
large  to  be  distinguished,  they  had  the  same  character  of  a 
white  circle  with  a  central  carmine  spot  from  one  fourth  to 
one  third  the  diameter  of  the  whole  fibre.  It  was  obvious 
that,  in  the  cord,  as  in  the  sciatic  nerve,  the  carmine  central 
part  of  each  fibre  was  the  axial  cylinder,  and  the  opaque 
circumferential  portion  the  medullary  sheath;  aud,  therefore. 
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'_•'**  the  pellurid  rings  in  preparations  trcatcii  with  turpcd- 
'^econsistedoftlie  white  substance  rendered  transpareut  by 
"lat  reagent. 

Tlie  point  at  issue  was  thus  satis  fa  ctorily  decided ;  bnt  for 
'*ie  sake  of  confirmation  we  made  some  further  observations, 
'■^C  results  of  which  seem  deserving  of  mention. 

Ou  examining  the  hardened  sciatic  nerve,  without  tinting 

'■>«  preparations  with  canuino,  we  found  that  in  extremely 

J^in  slices  the  transverse  peetions  of  the  ucrve-fibros,  riewed 

"y  tmiisraitted  light,  appeared  as  brownish  rings  with  central 

t-Ttinsparcnt  eolourless  spots  {see  fig.  3),  whilst  by  refleeted 

light  the  central  parts  appeared  hlack,  as  shown  in  fig.  2.     In 

fact,  under  a  low  power  tlie  asial  cylinders  had,  in  these  spe- 

tumens  of  the  sciatic  nenc,  as  much  the  appearance  of  mere 

spaces  as  the  medullary  sheaths  had  in  preparations  of  the 

oord  treated  with  turpentine.     But  on  applying  a  fine  glasft 

of  high  power,  a  granular  appearance  was  disdosed  in  the 

pellucid  central  portion,  showing  that  it  was  in  reality  a  solid 

snbstance,  though  of  a  transparency  which  waa  very  reraark- 

ible,  considering  that  it  had  been  so  long  subjected  to  the 

action  of  chromic  acid  ;  and  on   afterwards  treating  similar 

BcctioiiB  with  carmine  we  found  that  tliis  part  alone  became 

coloured.     The  higher  magnifying  power  also  brought  out 

an  appearance  of  irregular  concentric  lines  in  the  brown* 

medullary   sheath ;    and   this,   together   with   the   granular 

aspect  of  the  axial  cylinder,  is  represented  in  fig.  4. 

These  facts  afford  a  very  striking  illustration  of  the  essen- 
tial dilt'crence  in  chemical  composition  between  the  axial 
cylinder  and  the  medullary  sheath ;  the  former  being  totally 
unaffected  by  chromic  acid,  though  the  latter  is  rendered  opaque 
and  brown  and  coucentrically  striated  imder  its  influence, 
while,  on  the  other  band,  the  axial  cylinder,  after  being  sub- 
jected to  the  action  of  chromic  acid,  imbibes  the  carmine 
colour  with  peculiar  facility,  although  the  medullary  sheath 
is  entirely  untinged  by  it.t 

\Vc  nest  applied  the  high  magnifying  power  to  extremely 
tiiin   slices  of  the  spinal  cord  prepared  in  the  same  way, 
~*l  transverse  sections  of  the   columnar   regions  the  white 

P  It  must  be  mciilioiipd  llmt  a  similar  bronn  colour  is  seen  in  tlie  sajKr- 

U  parts  of  a  cord  wliicli  has  been   steeped    iu  chromic  acid,  but  Uitf 

JKper  jMictions  of  tlie  organ  are  comparatively  onlj  slight!;  colnared,  so 
tlittt  in  inditiduol  nerve-Qbrea  seen  nnder  a  high  magniFjing  power  llie  brown 
tint  is  not  observed. 

a  boiled  fiesli  nerve  also  tbe  medullar;  sbeatli  remains  DnnOected  b; 
..ileal  sijutioa  of  carmine,  while  iLe  axial  ejliiidcr  nssuines  a  distinct 
h  terj  faint  pink  tint. — J.  L. 
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substance  of  Schwann  presented,  in  the  larger  fibres,  the 
same  concentricaUy  arranged  appearance  as  we  had  ob- 
served in  the  sciatic  nerie,  as  ia  illustrated  by  figa.  6  and  ", 
of  which  fig.  6  is  one  of  the  largest  met  with,  being  ji^  of 
an  inch  in  diameter,  while  fig,  7  is  as  small  as  j^ao  of  ^^ 
inch  in  transverse  meaaurement.  In  the  very  minute  fibres 
no  appearance  of  concentric  lines  could  be  detected,  yet, 
wherever  the  esiatence  of  aa  asial  cylinder  was  indicated  by 
a  carmine  point,  a  ring  of  medullary  sheath  was  always  visi- 
ble, presenting  the  same  proportion  to  the  asial  cylinder  as 
in  fibres  of  larger  size.  This  may  be  gatliered  from  figs.  8, 
9,  and  10,  of  which  fig.  8  measures  joVu  of  an  inch  across, 
fig-  9  sb'od.  and  fig.  10  only  tiJob- 

At  the  margins  of  longitudinal  sections  of  the  cord,  tlie 
contrast,  both  in  structure  and  in  tint,  between  the  axial 
cylinder  and  the  medullary  sheath  showed  itself  very  beauti- 
fully. It  often  happened  that  a  projecting  isolated  fibre 
was,  near  its  extremity,  more  or  less  divested  of  the  white 
substance  of  Schnann,  so  that  the  delicate,  car  mine- tinted 
axial  cylinder  was  exposed,  though  presenting  here  and  there 
colourless  fiakes  of  the  medullary  sheath  adhering  to  its  sur- 
face; while  in  parts  where  the  nerve  was  still  entire,  the 
pink  colour  of  the  central  fibre  could  be  distinctly  discerned 
through  the  intenening  white  substance.  Fig.  11  repre- 
eeiits  a  large  fibre  under  such  circumstances,  and  fig.  12  one 
of  considerably  smaller  size ;  and  these  sketches  also  display 
the  remarkable  fibroid  arrangement  which  we  find  the  white 
substance  of  Schwann  invariably  assumes  under  the  influence 
of  chromic  acid. 

In  conclusion,  we  may  remark  that  the  successive  employ- 
ment of  chromic  acid  and  carmine  seems  likely  to  afford 
valuable  aid  in  discriminating  ner.ve-fibres  among  other 
structures ;  there  being,  so  far  as  we  arc  aware,  no  other 
form  of  tissue  which,  after  the  use  of  these  means,  exhibits 
fibres  having  a  central  carmine  axis,  and  periphery 
coloured  sheath. 


Supplementary  Observations  by  Mr.  Lister. 


The  fibroid  arrangement  of  the  white  substance  of  Schwi 
in  nerves  hardened  by  chromic  acid  has  been  minutely 
scribed  by  Stilling,  in  his  elaborate  treatise  on  tlie  '  Nerve- 
fibre  and  Nerve-cell,'*  a  work  which  we  bad  not  seen  when 

•  '  Unbcr  dec  Bau  der  Nerveu-rriinitivfaser  und  der  Nervpuzpllp."    Ti 
Dr.  B.  SlillJiig.    1356. 
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the  foregoing  commuuication  was  written,  but  a  copy  of 
which  waa  kindly  lent  me  by  Professor  Goodsir,  soon  after 
Mr.  Tamer  had  left  Edinburgh  for  the  vacation.  According 
to  Stilling,  the  medullary  aheath  is,  even  in  perfectly  fresh 
nerves,  composed  of  a  network  of  fibres,  which  are  con- 
dnuoits  with  others  in  the  axial  cylinder  and  in  the  proper 
investing  membrane;  so  that,  in  his  opinion,  these  three 
constituents  of  the  nerve-fibre  differ  from  each  other  only  in 
the  manner  in  which  their  elements  are  disposed.*  This 
view  is  not  only  quite  novel  anatomically,  but  is  opposed  to 
the  generally  received  physiological  opinion,  that  the  axial 
cylinder  is  the  csaeatial  part  of  the  nerie- fibre,  and  the 
medullary  sheath  an  insulatiog  investment.  Considering 
the  high  estimation  in  which  the  writings  of  Stilling  on  the 
anatomy  of  the  nervous  centres  are  deservedly  held,  and  the 
influence  which  therefore  attaches  to  his  opinions,  it  seems 
fortunate  that  we  have  been  able  to  present  so  clear  a  de- 
iDOnstration  that  the  astal  cylinder  is  chemically  as  well  as 
morphologically  totally  distinct  from  the  medullary  sheath. 

With  regard  to  the  cause  of  the  fibroid  arrangement  of 
the  medullary  sheath,  an  observation  which  I  happened  to 
make  several  years  ago,  regarding  the  aggregation  of  fatty 
matter,  may  perhaps  tend  to  throw  light  upon  the  subject. 
I  submitted  to  microscopic  examination  some  of  the  pulta- 
ceous  slough  of  a  sore  affected  with  hospital  gangrene,  think- 
ing it  possible  that  I  might  discover  in  it  some  fungiis  which 
might  account  for  the  peculiar  specific  character  of  that  dis- 
ease ;  and  found  in  it  numerous  bodies,  each  composed  of 
branching  fibres  radiating  from  a  common  centre,  and  look- 
ing, at  first  sight,  like  some  sort  of  vegetable  growth,  so  that 
I  made  careful  sketches  of  them,  one  of  which  is  reproduced 
in  fig.  13.  But  seeing  afterwards,  iu  the  same  object,  some 
bandies  of  acicular  crystals  of  margarine,  having  a  distant 
resemblance  to  the  bodies  I  had  drawn,  I  added  ether  to  the 
specimen,  and  foimd  that  it  dissolved  the  latter  equally  with 
the  former.  This  showed  that  what  first  attracted  my  atten- 
tion WB8  merely  an  arborescent  form  of  aggregation  of  some 
fat,  probably  margarine  ;  and  it  seems  not  unlikely  that  the 
fluid  fat  which  exists  iu  the  medullary  sheath  of  a  perfectly 
fresh  nerve,  may  tend  to  a  similar  arrangement  of  its  parti- 
cles when  passing  into  the  solid  form,  and  so  give  rise  to  the 
appearance  in  question.  It  is  to  be  remarked  that  the 
fibroid  character  is  not  peculiar  to  specimens  treated  with 
chromip  acid,  but  also  shows  itaelf,  though  in  a  less  perfect 
tDanaeT,  in  nerves  which  have  been  subjected  to  other  modes 
•  Op.  ctl..  p.  fl- 
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of  preparation — for  eKamplej  after  exposure  for  a  few 
to  a  temperature  of  212°  F. 

There  is  another  important  statement  made  by  Stilling) 
which  the  use  of  the  method  of  examination  above  described 
enables  me  to  correct.  He  speaks  of  the  fibres  which  con- 
nect one  nerve-fibre  with  another  aa  similar  in  every  respect 
to  those  seen  in  the  medullary  sheath.*  I  find,  however, 
that  both  in  the  sciatic  nerve  and  in  the  spinal  cord  of  tha 
cat,  the  connective  tissue  between  the  nerve-flbrea,  hke  the 
neurilemma  and  pia  mater,  with  which  it  is  continuous, 
becomes  coloured  by  the  carmine;  whereas,  the  medullary 
sheath,  as  before  stated,  is  quite  unaffected  by  it,  proving 
that  the  two  structures  are  chemically  distinct  from  one 
another.  In  both  these  situations,  too,  the  fibres  of  the  con- 
nective tissue  are  much  more  delicate  than  the  constituents 
of  the  medullary  sheath,  which  are  often  comparatively 
coarse,  as  may  be  seen  from  fig.  11.  In  the  columnar  re- 
gions of  the  cord,  the  former  require  a  higli  magnifying 
power  to  be  applied  to  very  thin  sections,  in  order  to  distin- 
guish them,  and  are  often  present  in  such  extremely  small 
quantity  that,  without  very  careful  examination,  the  ner\e- 
fibres  appear  actually  in  contact  with  one  another.  In  the 
sciatic  nerve  I  have  observed  occasional  elongated  nuclei  in 
the  connective  tisane. 

I  may  add  that  glycerine  has  proved  very  useful,  not  only 
for  permanently  preserving  the  preparations  in  the  moist 
state,  but  also  as  an  aid  to  investigation ;  for  it  renders  the 
sections  much  more  transparent,  without  making  the  white 
substance  of  Schwann  invisible,  as  turpentine  does;  and 
hence  the  course  of  the  nerve-fibres  through  the  cord  can  be 
traced  much  more  easily,  and,  at  the  same  time,  the  propor- 
tion between  the  meduUary  sheath  and  axial  cylinder  can  be 
readily  ascertained.  Thus,  by  examining  transverse  sections 
of  the  cord  in  this  way,  I  find  that  while  Kbiliker  is  quite 
-correct  in  his  statement  that  the  fibres  of  the  roots  of  the 
nerves  diminish  in  size  in  passing  inwards  through  the 
columnar  regions,t  yet  the  diminution  affects  only  the  white 
Hubstance ;  the  axial  cylinder  often  retaining  its  full  dimen- 
sions even  in  the  middle  of  the  gray  matter,  while  the  medul- 
lary sheath  is  reduced  to  a  very  thin  crust,  so  that  the  nerve- 
fibre  assumes  a  character  differing  but  little  from  that  of  ui 
offiset  of  a  nerve-cell. 
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On  Bonte  Histological   Featurbh  in  the  Shells  <(f  the 
Crcktacea.   By  Professor  W.  C.  Williamson,  F.K.S. 

Iv  the  Report  of  the  British  Association  for  1848,  Dr. 
Carpenter  called  attention  to  the  fact  that  the  tegumentary 
shell  of  the  common  crab  chieHy  consists  of  a  tubulated 
atnicture  closely  resembling  dentine.  Since  the  publication 
of  that  report,  the  subject  has  been  further  investigated  by 
Professor  Qaekett  ('Lectures  on  Histology,'  vol,  ii,  1854), 
and  by  Professor  Huxley  ('  Cyclopaedia  of  Auatomy  and 
Physiology,'  art.  Te^mentary  Organs,  1855-6).  Each  of 
these  later  writers  have  contributed  much  to  our  previous 
stock  of  information  on  this  subject,  But  as  discrepancies 
aist  between  the  conclusions  at  which  they  have  arrived,  a 
new  investigation  of  the  matter  became  desirable ;  hence  the 
preaent  communication. 

Dr.  Carpenter  haa  described  the  shell  of  the  crab  as  con- 
nsting  of  three  layers.  "  1st,  a  horny  structureless  layer 
coTeriug  the  exterior;  2d,  a  cellular  stratom ;  and  3d,  a 
laminated  tubular  substance."  Mr.  Huiley  points  out  in 
addition  the  existence  of  a  soft  uucalcified  laminated  struc- 
tiire,  lining  the  inner  surface  of  the  shell ;  consisting,  in  fact, 
of  similar  layers  to  those  extem&l  to  it,  but  not  yet  calcified. 
My  examination  of  the  shell  of  the  common  crab  confirms 
Professor  Huxley's  conclusion  that  it  consists  of /owr  hori- 
sontal  textures.  Both  Professors  Carpenter  and  Huxley  de- 
scribe the  outermost  one  as  Itorny,  but  it  is  obriously  calca- 
reous, disappearing  much  more  completely  under  the  action 
of  solvent  acids  than  any  of  the  others.  The  second  or 
"  cellular"  layer  of  Dr.  Carpenter  is  that  respecting  which 
the  chief  difference  of  opinion  exists.  Professor  Huxley 
de-nies  the  "  cellular"  character  attributed  to  it  by  Carpenter 
and  Qiiekett,  afiBrming  that  the  cell-like  areola  result  from 
ft  peculiar  additional  deposit  of  calcareous  matter  in  the 
uppermost  layers  of  the  shell.  With  this  conclusion  I 
thoroughly  agree,  since  oblique  sections  of  the  layer  demon- 
strate that  the  areolae,  which  in  their  superficial  aspect  so 
closely  resemble  epithelial  cells,  sink  deeply  into  the  sub- 
rtance  of  the  shell,  gradually  becoming  less  distinct  and 
defioite  as  they  descend  into  its  lower  lominie. 

Dr.  Carpenter  and  Lavalle  have  designated  the  ontennosi 
of  theaa  largn  "the  etmctTiTeleaa  epidfirmis  ;"  Wt  \  ■WC«A&. 
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prefer  applying  to  it  the  name  of  pellicle,  since  it  only  coo- 
stitutes  a  small  portion  of  the  true  epidermal  tissue  of  the 
crab.  In  like  manner  I  would  designate  the  second,  the 
areolaled  layer,  instead  of  employing  Carpenter's  terra 
cellular,  which  imphea  what  appears  to  be  erroneous.  The 
third,  tubulated  layer,  which  aU  the  aboTc  writers  have  shown 
closely  to  resemble  dentine,  may  be  designated  the  calcified 
corimn,  whilst  the  innermost  layer  described  by  Professor 
Huxley  may  be  called  the  uncalcified  corium. 

it  is  unnecessary  again  to  describe  the  arrangement  of 
these  layers.  Dr.  Carpenter  has  pointed  out  the  tubulated 
structure  of  the  corium,  and  the  inflections  of  its  laminse, 
which  at  numerous  points  ascend  like  flat-topped  cylindrical 
pillars,  penetrating  the  areolar  layer,  and  reaching  the 
pellicle,  where  they  occasion  the  white  spots  seen  on  the  ex- 
terior of  the  crab's  shell. 

The  areolie  of  the  second  layer,  when  viewed  superficially, 
present  various  aspects.  Ordinarily  they  appear  in  the  form 
of  dotted  hexagonal  spaces  separated  by  translucent  lines,  the. 
former  having  defined  outlines,  which  are  darkest  on  the  side 
remote  from  the  light,  indicating  projection  and  the  forma- 
tion of  a  shadow.  In  other  cases  the  areolie  are  of  a  lighter 
hue  than  the  intervening  lines,  which  are  dark  and  defined. 
Oblique  sections  of  these  latter  varieties  show  that  at  a  very 
little  depth  below  their  outer  surface  the  dark  lines  pass 
into  others  which  are  lighter  than  the  areolae;  and  still 
deeper  down,  the  areolte  themselves  become  so  merged,  that 
all  distinct  areolation  ceases  to  be  visible.  These  facts  indi- 
cate that  the  areolation  is  due  to  some  conditions  affecting 
the  surface  of  the  areolated  layer  on  the  line  of  junction 
between  it  and  the  pellicle.  That  this  is  the  case  will  be 
demonstrated  by  an  examination  of  some  other  forms  of 
Crustaceans. 

When  viewed  superficially,  numerous  vertical  tubules  ai-e 
seen  in  the  areolae.  When  a  thin  vertical  section  has  been 
quickly  mounted  in  hot  Canada  balsam,  so  a»  to  prevent  the 
latter  from  displacing  the  air  in  the  tubules,  these  are  suffi- 
ciently conspicuous.  The  entire  layer  is  seen  to  be  composed 
of  very  thin  lamina  which  follow  the  inflections  of  the  sur- 
face of  the  subjacent  corium,  and  the  direction  of  these 
tubules  is  affected  by  the  curves  of  the  laminse,  which  they 
penetrate  nearly  at  right  angles.  On  approaching  the  pro- 
jecting pillars  of  the  corium,  the  areolated  lamina  bend  up- 
wards, parallel  with  the  sides  of  the  pillars.  Wliether  or 
not  the  former  are  continued  across  the  circular  extremities 
of  the  latter  in  a  very  thin  and  non-  areolated  state  I   am 
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nimble   to  determine,  but   1   am   disposed   to  believe  that  I 
they  do.  .  1 

We  often  find  a  third  modification  of  the  areolae,  in  which  ' 
the  centre  of  each  is  occupied  by  a  dark  rodiatiug  spot  re- 
sembling  a  stellate  pigment  -cell  ;  and  I  have  occasionally 
seen  in  the  common  crab,  a  form  identical  with  that  seen  by 
Professor  Uuekett  in  a  species  of  Portumnus,  and  which  he  de- 
■CTibes  as  consisting  of  "  hexagonal  cells  having  thick  walls" 
('Lectures  on  Histology,'  vol.  ii,  p.  393}.  No  doubt  exists 
on  my  own  mind  that  all  these  are  mere  varieties  dependent  . 
un  slight  modifications  of  the  calcific  process.  I 

PI.  Ill,  fig.  1,  presents  a  diagram  of  the  arrangement  of  the 
Uyera  in  the  shell  of  the  crab;  a  being  the  pellicle;  i,  the  areo- 
lated  part  with  its  small  tubules;  rf,  the  calcified  corium  with  its 
cvitndrical  pillars  and  vertical  tubuli ;  and/,  the  micalcified 
corium.  Recalling  what  I  have  said  respecting  the  tendency  of 
the  tubuli  in  the  areolatcd  layers  to  assume  directions  per- 
pendicular to  the  plane  of  the  laminae  which  they  penetrate, 
a  glance  at  the  diagram  will  explmn  the  "  radiated  cells"  of 
Professor  Quekett,  which  he  describes  as  surrounding  the 
pillars  of  the  corium  ( loc.  cit.,  vol.  ii,  fig.  256).  In  any 
horizontal  section  of  th(?8c  structures,  the  tubuli  at  a  distance 
from  the  pillars  would  be  intersected  at  right  angles  to  their 
direction,  whilst  near  the  pilWa,  owing  to  the  change  in  the 
plane  of  the  component  laminas,  the  tubules  would  be  inter- 
sected nearly  in  the  direction  of  their  length.  Hence  the 
appearance  of  radiating  lines  in  which  Professor  Quckett 
could  detect  no  cell-wall,  and  which  he  found  so  difficult  to 
reconcile  with  his  idea  of  cellular  structure. 

The  upper  lamina  of  the  corium  are  thicker  than   the    , 
lower  ones ;  and  the  undulations  of  the  penetrating  tubuli,    I 
■o  characteristic  of  crustacean    structures,  appear  to  be  de-     I 
finitely  related   to    the  laminee  through  which   they   pass. 
Towards  the    upper  part    of  each    pillar,  the    tubuli    bend 
outwards  from  the  same  reason  that  those  of  the  contiguous 
areoltc  are  deflected   from  u  perpendicular  line,  viz.,  the  ten- 
dency to  penetrnle  the  laminae  at  right  angles  to  their  plane. 
1   have  not  detected   any  branching  forms   amongst   these 
tubuli,  though  Professor  (iueckett  thinks  that  he  has  observed 
Bueh. 

Beneath  the  calcified  corium  is  the  thin  un-calcified  layer  of 
the  same  tissue,  which  would  ultimately  have  become  calcified, 
as  fresh  laminie  were  applied  to  its  inner  surtace.  When 
detached  from  the  calcified  shell,  which  is  readily  done,  it 
presents  numerous  granular  specks,  which  obviously  corre- 
spond with  the  tubuli  of  the   calcified  tissue.     I  have  found 


ess  and  ^^| 


38  WILLIAMSON,  ON  SHELLS  OP  CRUSTACEA. 

it  impoesible  to  satisfy  myself  whether  or  not  these 
open  apertures  prior  to  calcification ;  tlieir  minuteness 
t!ie  refractioii  of  light  which  they  occasion  rendering  the 
determination  of  this  point  one  of  extreme  difficulty.  On 
the  peripheral  surface  of  this  membrane  are  numerous  reni- 
form  specks  having  a  reticulated  aspect.  The  reticulations 
rcsemhie  cells,  and  are  not  unlike  the  areolfe  of  the  areolar 
layer ;  but  I  believe  them  to  he  mere  corrugations  of  the 
membrane.  The  specks  correspond  with  equally  numerous 
calcareous  projections  from  the  inner  surface  of  the  calcified 
corium.  On  making  a  horizontal  section  of  this  surface,  the 
projections  are  seen  to  be  perforated  by  larger  and  more 
sparse  tubuli  than  the  contiguous  shell,  and  which  display  a 
disposition  to  areolation  similar  to  what  occurs  in  the  corre- 
sponding parts  of  the  uucalcified  corium.  In  other  portions 
of  the  same  section,  patches  are  often  met  with,  unconnected 
with  the  specks  just  referred  to,  in  wliich  there  is  also  a 
markeddispOBitiontowardsareolatiou,asseeninPI.  Ill,  fig.  2. 
These  areoliE  are  sometimes  hei^onal,  but  at  others  so  irre- 
gular as  to  preclude  all  idea  of  a  cellular  origin.  The  trans- 
tucent  reticulate  lines  separating  the  area  lee  being  merely 
spaces  from  which  the  tvbuli  art  absenl. 

Throughout  the  entire  shell  we  find  dispersed  some  cylin- 
drical bodies  which  are  either  fibres  or  larger  tubuli.  These 
penetrate  all  the  layers  of  the  shell.  Tubuli  similar  to  these 
are  very  numerous  in  the  structureless  portions  of  the  pellicle 
immediately  above  the  flattened  summits  of  the  pillars  of 
corium,  from  which  they  ascend  to  the  surface  of  the 
pellicle. 

Before  discussing  the  moot  questions  between  the  observers 
already  quoted,  I  would  direct  attention  to  some  other 
itructures  calculated  to  throw  light  on  the  debated  points. 

On  making  a  vertical  section  of  the  tegument  of  the 
common  shrimp,  we  find  the  same  number  of  layers  as  in 
the  crab,  but  in  a  much  more  attenuated  form ;  but  we 
have  also  some  new  conditions  of  interest,  some  of  which 
have  already  been  pointed  out  by  Professor  Huxley. 

The  areolar  layer  displays  innumerable  delicate  areolce 
(fig.  3),  like  those  in  the  crab,  but  fainter  in  outline;  both 
these  and  the  corium  appear  granulated  in  the  horizontal 
sections,  either  as  the  result  of  vertical  fibrillation  or  from 
tubuli.  M.  Lavalle  lias  denied  the  existence  of  tubuli  e:v^\ 
in  the  corium  of  the  crab. 

Professor  Hu&ley  rejects  his  conclusions  in  that  instasoi^, 
but  thinks  him  right  in  the  case  of  the  shrimp,  where  hi 
believes  the  granules   merely  indicate  vertical   fibrillatioB|i; 
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mj  vertical  sections,  mounted  in  Canada  balsam,  appear  to 
oppose  this  idea.     Some,  at  least,  of  these  lines  are  filled 
with  air,  indicating  a  tubular  structure. 
'  The  very  thin  areolated  layer  is  not  so  readily  distinguished 

'i  (rotn  the  corium   in  the  vertical  section  ae  in  some  other 

I  CniBtacea,  but  I  have  obtained  several  etidenees  of  its  separate 

I  existence  as  in  the  crab.    The  most  remarkable  feature  in  the 

integiunent  of  the  shrimp  consists  of  numerous  discs,  the 
result  of  a  secondary  calcification,  which  becomes  incorpo- 
'  rated  with  the  pre-existing  tubulated  calcific  deposit.     Each 

i  disc  commences  as  a  faiut  broKuish  ring,  within  which  the 

srcolfe  are  at  first  i-iaible,  but  the  centre  shortly  displays 
signs  of  consolidation,  as  in  fig.  4;  in  which  example  the 
deposit  has  commenced  at  the  root  of  one  of  the  short  hairs 
I  BO   abundant   on   this    tegument.*     The    small   discs   thus 

originated    increase    both   in   breadth    and    thickness,    but 
I  especially  the  former.     Some  of  them  assume  the  aspect  of 

figs.  5  and  6,  where  the  dark  radiating  lines  indicate  a  con- 
dition of  the  calcareous  matter  resembling  what  is  seen  at 
the  first  formation  of  the  disc,  and  different  from  what  occurs 
in  the  intervening  translucent  parts,  which  appear  to  be  more 
consolidated.  A  translucent  crucial  figure  is  often  seen  in 
the  centre  of  each  disc.  But  in  the  majority  of  instances,  as 
already  pointed  out  by  Professor  Huxley,  the  discs  assume 
the  aapectof  fig.  7.  Here  the  centre  consists  of  numerous 
small  concretionary  granules,  each  commencing  as  a  separate 
point,  but  which  grow  and  coaJesce  by  external  concentric 
additions  until  they  unite  to  form  a  solid  translucent 
eiJcareous  disc— strongly  reminding  us  of  what  is  seen  in 
the  pulp-cavities  of  cetacean  teeth.  In  fig.  8  some  of  these 
granules  are  detached  from  the  disc.  \\^hen  a  portion  of  the 
integument  of  the  common  almmp  is  boiled  in  a  solution  of 
caustic  potass,  though  the  soft  chitiuou!!i  element  i«  not 
destroyed  by  the  process,  it  undergoes  some  change,  revealing 
an  organic  structure  which  does  not  hitherto  appear  to  have 
been  noticed.  The  areolated  layer  seen  in  fig.  3  now  presents 
the  appearance  represented  in  figs.  9  and  10.  It  consists  of 
at  least  two  layers  of  minute  irregular  concretions.  Each  of 
these  corresponds  in  site  with  one  of  the  unaltered  areolae, 
and  1  osiBume  them  to  be  identical,  though  unable  to  demon- 
strate the  fact.  Each  concretion  appears  to  be  formed  by  the 
coalcaccuce  of  a  number  of  minor  concretions.     Ou  exainiu- 

*  Tliciic  hiin.  wiiicii  are  lul>ular,  are  planted  in  uncnlcified  ilcprcsiiont 
in  Ihn  Mrrnlar  lajer ;  ■  Urge  brsacliiiig  tubule,  ucFtidiiig  Troni  below,  peiie- 
iTatei  nil  the  lajen  of  tlie  iiilegumeDt,  and.  retohiii^  t.£e  buc  of  Ihc  lioir, 
oOBUouuicates  willi  tlie  cuial  ninDing  (Jong  its  iulonur. 
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ing  the  free  margiQ  of  any  of  the  segments  of  the  body 
after  being  treated  with  caustic  potass,  these  granular  con- 
cretions will  be  seen  in  various  stages  of  development 
{fig.  10),  Those  nearest  the  free  margin  are  small  and  isolated. 
As  we  recede  from  the  margin  the  granules  coalesce  and 
become  larger,  receiving  ettemal  additions,  which  cement 
tbem  together,  and  finally  producing  the  structure  just 
described.  The  mode  of  calcification  of  the  small  areolte 
and  of  the  larger  discs,  though  at  first  glance  appearing  so 
difi'erent,  are  thus  demonstrated  to  be  identical  in  all  their 
esBential  features ;  though  the  process  resulting  in  the  large 
discs  is  obviously  a  secondary  one,  being  preceded  by  that 
which  forms  the  small  concretions.  The  essential  difference 
between  the  two  lies  in  the  greater  extent  of  the  calcific 
deposition  in  the  former  instance  than  the  latter,  as  is  proved 
by  the  effects  of  heat  in  occasioning  contraction  of  those 
parts  horn  which  the  larger  discs  are  absent. 

On  decalcifying  a  portion  of  the  integument  thus  treated 
by  means  of  hydrochloric  acid,  it  presents  precisely  the  same 
appearance  as  the  ordinary  examples  that  have  not  been  so 
treated.  Two  distinct  granulations  are  now  visible ;  one  on 
the  extreme  outer  surface  of  the  membrane,  apparently 
belonging  to  the  pellicular  layer,  and  the  other  in  the 
areolated  layer,  if  not  also  in  the  subjacent  eorium;  the 
second  being  the  tissue  which  I  believe  to  he  tubulated.  The 
concretions  represented  iu  fig.  9  are  absent  from  the  points 
into  which  the  tegunientary  hairs  of  the  shrimp  are  planted. 

Many  of  the  smaller  species  of  decapod  Crustaceans  reveal 
modifications  of  structure  throwing  additional  light  on  these 
tissues  so  interesting  to  the  physiologist.  A  few  of  the  more 
important  varieties  require  notice. 

In  the  British  Hi/as  araneua*  we  again  meet  with  the  four 
layers  of  integument.  In  the  specimens  examined,  the 
pellicular  layer  alone  presented  a  deep-red  colour,  and  ex- 
hibited indisputable  evidence  that  il  was  composed  of  numerovt 
erceedingly  thin  parallel  lamixw.  The  areolated  layer  was  of 
a  pale-yellow  hue,  and  afforded  equally  clear  proof  that  each 
areola  is  the  dome- shaped  extremity  of  a  six-sided  prism,  the 
sides  being  contiguous  with  those  of  its  neighbours,  whilst 
its  substance  is  traversed  by  longitudinal  tubuli.  Owing  to 
the  dome-like  shape  of  the  outer  extremities  of  these  prisms, 
the  outer  non-tubulated  pelhcle  appears  to  dip  down  between 

*  I  nm  iiiilebled  to  mj  reined  friead,  Mr.  Bean,  of  Scarborougli,  as  well 
US    to  s  sLill  dearer  relative,  whose  name  liaa  bren  haK  uasocinted  with 
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tiie  areolie,  explnitiiiig  tlie  apparently  intercellular  reticula- 
tions seen  both  here  and  in  the  common  crab,  ae  well  as  in 
numeroua  other  Crustaceans.  The  calcified  and  uncalcified 
portions  of  the  corium  are  much  more  distinct  here  tbnn  in 
the  common  crab;  since  the  former,  instead  of  consisting 
of  continuous  layers  of  equal  thickness,  appears  in  the  form 
of  large  hemispherical  masses,  the  confluent  bases  of  which 
■re  directed  outwards,  whilst  their  opposite  convex  surfaces 
project  inwardly  into  a  thick  laminated  uncalcified  corium. 
The  parallel  lamince  of  the  corium  continue  their  straight 
course  equally  through  the  calcified  and  uncalcified  portions, 
demonstrating  that  the  former  are  not  secretions  in  the  latter 
pnsbitig  aside  its  layer,  but  irregular  calcifications  of  their 
substance.  Tubular  hairs  are  implanted  in  superficial  de- 
pressions in  the  int^ument,  at  which  points  both  the 
pellicular  and  areolated  layers  are  wanting.  The  tube  within 
the  hair  is  continued  downwards  through  the  entire  thickness 
of  the  corium,  opening  at  its  iuner  surface.  A  calcareous 
cylinder  surrounds  this  canal,  even  where  it  passes  through 
portions  of  corium  otherwise  uncalcified. 

Similar,  but  still  more  strongly  marked,  conditions  occur 
in  Pilumnus  kirtellus,  a  vertical  section  of  part  of  the  carapace 
of  which  is  represented  in  fig.  11,  a  is  the  pellicular  layer, 
which  here  {as  is  also  the  case  in  Hyas  araneus)  is  the  seat 
of  the  deepest  colour,  b  is  the  areolar  layer,  displaying 
the  dome-shaped  areolie  with  remarkable  clearness.  These 
domes  are  obviously  portions  in  which  the  calcific  matter  has 
auumed  different  conditions  to  those  under  which  it  has 
been  secreted  in  the  superimposed  pellicular  layer.  Each 
areola  displays  some  very  delicate  vertical  lines.*  Whether 
or  not  these  are  tubes  I  have  beeu  equally  unable  to  satisfy 
myself,  here  and  in  Hyas  aranetts ;  but,  as  I  think  tliat  in 
Porittmtms  depuralor  there  can  be  no  question  that  the  areolae 
are  tubulated,  it  is  the  more  probable  that  the  structure  in 
qnntion  is  also  tubular. 

Xmxge  hemispherical  concretions  occupy  the  upper  part  of 
tite  corium,  the  centre  of  each  one  of  which  is  penetrated  by 
arerticBl  canal,  prolonged  downwards  through  the  uncalcified 
corium,  hut  not  surrounded  io  the  latter  part  of  its  course  by 
a  calcareous  cylinder,  as  is  the  ease  with  Ht/as  aratwua. 
Superiorly, -each  of  these  canals  communicates  with  the  base 
of  a  large  tubulated  hair  implanted  in  a  depression  penetrating 

'  Sc«n  to  tlie  left  of  tlic  drawing;  from  llic  opposite  portiou  of  wiiicli 
Ihc;  liavr  been  omiMed,  along  witli  similar  ones  in  the  coriuni,  to  avoid 
confuting  ll^c  other  clinrnclerisiic  features  of  the  itruoture. 
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the  pellicnlw  and  areolar  layers.  These  calcareous  concre- 
tions ctisplay  a  coarse  lamination,  indicating  the  direction  of 
the  lamince  of  the  uncalcified  corium,  with  which  they  are 
parallel.  They  are  also  penetrated  by  myriads  of  the  usual 
undulating  tubules,  which  appear  to  be  prolonged,  though 
leas  distinctly,  through  the  uncalcified  corium.  I  see  no 
reason  for  doubting  that  the  latter  are  tubuli  as  well  as  the 
former. 

In  a  thia  horiKontal  section  of  this  integument,  made 
through  the  upper  part  of  the  corium,  which  has  been 
decalcified  (fig.  12),  we  see  delicate  circular  areas,  with 
defined  outlines  and  a  central  canal,  indicate  the  position 
occupied  hy  the  calcareous  concretions.  This  is  important, 
since  it  shows  that  cell-like  appearances  may  exist  in  the 
decalcified  membrane,  which,  nevertheleBS,  are  entirely  due 
to  peculiarities  of  calcification ;  cells  having  taken  no  part  in 
their  origin. 

Vertical  sections  ot  Porlumnus  dejmrator  display  even  still 
more  distinctly  than  the  last  Crustacean  the  dome-shaped 
cylinders  of  the  areolated  layer,  and  remove  every  possible 
doubt  that  could  remain  as  to  the  non-cellular  origin  of  this 
layer.  The  conclusion  is  inevitable,  that  the  whole  results 
from  peculiarities  attending  the  process  of  calcification.  It  ia 
clear  thatin  the  Crustacea,  two  distinct  co-existent  calcifying 
processes  are  very  commonly  in  operation,  the  one  resulting 
in  a  more  intense  calcification  than  the  other ;  their  greater 
density  and  higher  refracting  power  giving  to  the  former 
the  definite  outlines  seen  both  in  the  areolar  layer  generally, 
and  in  the  lenticular  discs  of  the  shrimp. 

Professor  Quekett  describes  the  areolated  teiture  as  con- 
spicuous in  the  crayfish.  I  have  only  examined  young 
specimens,  but  in  them  it  was  very  indistinct,  if  not  wholly 
absent.  1  found  the  four  layers  revealed  in  the  vertical  sec 
tion  (fig.  13),  but  the  areolar  layer  (fig.  13  A)  and  the  calcified 
corium  (fig.  13  d)  occupied  the  greater  portion  of  the  sub- 
stance, the  pellicle  (fig.  13  a)  and  the  un<^cified  corium  (fig. 
18/j  being  very  thin.  That  which  is  the  obvious  homologue 
of  the  areolar  layer  in  other  Crustaceans  is  thick  and  very 
distinctly  tubulated,  the  tubuli  being  distributed  with  the 
greatest  uniformity.  Thislayer  would  scarcely  be  distinguished 
from  the  subjacent  calcified  corium  but  for  its  greater  trans- 
lucency. 

An  anomalous  example  of  the  common  lohater  furnished 
new  and  interesting  modifications  of  crustacean  integument. 
The  pellicular  layer  was  so  thin  as  to  be  scarcely  traceable. 
The  areolated  layer,  the  chief  seat  of  colour,  was  very  distinct 


both  in  the  carapace  and  in  the  tail,  though  less  so  in  the 
clnws;  but  the  chief  interest  lay  in  the  calcified  conum, 
especially  at  its  peripheral  portion.  On  looking  at  a.  vertical 
aection,  the  tubulated  structure  of  this  layer  was  rendered 
confused  and  indefiuite  by  some  vague  radiating  elements. 
On  making  a  horizontal  section  immediately  below  the 
areolar  layer,  the  nature  of  these  radiations  became  obvious. 
The  entire  section  was  covered  with  regular  hexagonal  areoliB 
of  enquisite  beauty  (fig.  14),  Eacli  areola  consisted  of 
nnmerous  irregular  rods,  radiating  from  a  soUd  centre,  sub- 
dividing like  the  outspread  arms  of  an  encrinite,  a  resemblance 
which  higher  njagiiiHers  only  rendered  more  obvious,  since 
«9ch  radiating  arm  then  appeared  jointed ;  but  this  was  an 
illusion.  The  whole  was  but  a  congeries  of  botryoidal  rods 
(fig.  15),  the  result  of  aconcretionary  process  of  growth  ;  the 
small  tubercles  with  which  each  rod  was  studded  being  the 
homologues  of  those  seen  in  the  large  calcareous  discs  of  the 
■hrimp.  This  stnicture  waa  wholly  distinct  from  the  areolated 
layer  of  the  integument.  Between  these  stellate  objects, 
there  occasionally  occur  solidly  calcified  portions,  often  pene- 
Irated  by  a  large  vertical  canal. 

When  a  vertical  section  was  decalcified,  all  these  distinc- 
live  features  disappeared.  I  now  only  saw  a  series  of  parallel 
chitinoua  lamina;,  traversed  by  undulating  vertical  tubules; 
the  line  of  separation  lictween  the  areolated  layer  and  the 
oorium  being  very  indistinct.  Of  these  lamiuR;  I  counted 
about  60  in  a  section  of  the  integument  of  the  tail,  whilst 
there  were  120  in  the  claw  of  the  same  individual,  showing 
that  they  are  not  consentaneously  developed  in  aU  parts  of 
the  animal.  Ou  the  external  surface  of  the  lobster's  shell  are 
numerous  small  depressions  ;  at  the  hollow  of  each  of  these 
are  the  orifices  of  several  vertical  tubes  which  descend  tbrongh 
all  the  subjacent  tissues. 

The  hard  calcified  claw  of  the  hermit  crab  further  illustrates 
some  of  these  points.  A  vertical  section  made  through  one 
of  the  numerous  superficial  tubercles  (fig.  lt>)  demonstrates 
that  these  latter  are  the  homologues  of  the  white  spots  on  the 
shell  of  the  common  crab.  We  here  see  distinctly  that  the 
uplifted  layers  of  the  corium  (d)  pass  through  the  areolated 
structure  (6)  and  are  brought  into  contact  with  the  pellicle  (o), 
whilst  the  corresponding  thickened  portion  of  the  latter,  here 
eonsidcrahly  thickened,  is  penetrated  by  tubuli  or  fibres  (e) 
similar  to  those  seen  in  the  homologous  portion  of  the  common 
erab.  This  close  relation  of  the  upraised  portions  of  the 
corinm  to  the  pellicle,  and  the  absence  of  the  areolar  layer 
at  such  points,  is  also  shown  in  Hyae  araneut,  Portutanua 
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depurator  and  puailhis,  and  numerous  other  forms,  which 
illustrate  an  orgamzation  that  attains  its  highest  development 
in  the  common  crab ;  whilst  in  Partumnus  depurator,  the 
diversion  of  the  upper  laniinie  of  the  coriiim  from  their 
horizontality  appears  at  its  minimum. 

Thus  far  it  would  appear  that  in  all  the  Podopthalmous 
Crustaceans,  the  integument  consists  of  four  layers.  An  outer 
or  superficiaJ,  almost  structureless  pellicle  (a).  An  arcolated 
layer  [b),  but  from  wJiich  tlie  areolse  may  be  occasionally 
absent.  A  calcified  corium  {d),  and  an  inner  layer  of  uucal- 
cified  corium  (/),  which  may  become  calcified  as  newer  layers 
appear  within  it.  Each  of  these  layers  varies  exceedingly  in 
the  relative  development  attained,  but  traces  of  each  of  them 
always  exist ;  each  one  becoming  in  turn  the  predominant 
element  in  the  integument  of  the  various  Crustaceans.  The 
corium  appears  to  be  more  or  less  tubulated,  whether  calcified 
or  uncalcified.  The  areolar  layer  is  often,  though  perhaps  leas 
frequently  so.  Areolation  does  not  appear  to  be  confined  to 
the  "  areolar  "  layer,  since  it  occurs  on  a  small  scale  in  the 
corium  of  the  crab  and  lobster ;  wherever  it  exists  in  the 
examples  which  I  have  recorded,  either  of  corium  or  areolar 
layer,  it  is  unquestionably  the  result  of  peculiar  conditions 
under  which  the  calcific  matter  is  deposited,  and  not  of  cellu- 
lation.  In  the  calcified  corium  of  Coryslea  Casgevilaunus,  we 
find  an  illustration  of  the  secondary  calcification  to  which 
areolation  appears  due.  The  lime  exists  in  two  distinct  con- 
ditions ;  in  the  one  it  is  equally  diffused  through  the  corium. 
But  within  this  are  large  irregular  masses  of  a  totally 
diSerent  aspect  evidently  the  result  of  a  secondary  process. 

But  Professor  Huxley  has  already  pointed  out  that  areola- 
tion exists  in  the  uncalcified  membranes  of  the  articulations 
of  the  claws  of  the  common  crab,  where  it  cannot  possibly  be 
due  to  any  process  of  calcification.  In  the  latter  example 
the  areolae  appear  to  me  to  be  tubulated  portions  of  integu- 
ment, and  the  intervening  reticulate  lines  to  be  merely  spaces 
&om  which  the  tubules  are  absent,  as  is  unquestionably 
the  case  in  the  areolae  sometimes  seen  in  the  calcified  corium 
of  the  common  crab.  Areolation  appears  to  me  invariably 
accompanied  by  tubulation,  whUst  the  variations  in  the 
arrangement  of  these  tubules,  and  the  peculiar  calcification 
which  renders  the  areolte  bo  visible,  appeaj'  to  be  common 
results  of  some  single  cause.  What  that  cause  is,  remains  to 
be  ascertained. 

There  still  remains  for  consideration  the  question  of  the 
origin  of  these  various  layers,  and  their  relations  to  the 
deeper  portions  of  the  crustacean  integument.     Of  course  it 
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woald  be  very  desirable,  wpre  it  possible,  to  exatniDe  each 
of  these  species  immediately  after  it  had  cast  its  shdl, 
tracing  the  various  changes  the  new  integument  undergoes 
in  its  progress  to  maturity.  Unfortunately,  inland  students 
have  not  the  facilities  for  such  inquiries  enjoyed  by  their 
more  fortunate  fellow-labourers  who  dwell  on  the  sea-coast ; 
but  it  occurred  to  me  that  much  of  the  requisite  information 
might  be  obtained  from  the  hermit  crab.  As  is  well  known, 
the  claws  of  this  species  are  as  thoroughly  ealcilied  as  those 
of  any  other  Crustacean.  The  anterior  extremity  of  the 
carapace  is  equally  so;  the' posterior  portion  of  the  latter 
slightly,  if  at  all ;  whilst  the  abdominal  segments  are  aa 
devoid  of  calcific  matter  as  any  crab  that  has  just  cast  its 
vhell.  We  are  thus  enabled  to  ascertain,  without  difBculty, 
the  relations  between  the  superficial  layers  and  the  subjacent 
dnxn  or  endodcrm  of  Huxley.  The  careful  study  of  this 
Bpeoies  has  satisfied  me  that  a  well-marked  basement  mem- 
brane interposes  at  ail  stages  of  development,  between  the 
cellular  endoderm  or  derm  and  the  tubulated  layers,  whether 
calcitied  or  uncalcified;  and  that  consequently  the  cells  of 
the  endoderm  cannot  enter  histologically  into  the  outer  tegu- 
mentary  layera  forming  the  cruatacean  shell. 

The  true  derm  or  endoderm  of  Huxley,  in  the  hermit 
lobster,  is  thick  and  full  of  nuclei,  colourless  cells,  and  red, 
blue,  and  brown  pigment-cella.  A  section  of  the  entire 
integument  of  the  soft  carapace  is  represented  in  fig.  17, 
where  g  indicates  the  derm,  h  its  cells  and  nuclei,  i  its 
pigment- cells,  k  the  basement  membrane,  b  the  corium  and 
areolar  layers  blended,  and  a  the  pellicular  layer.  The  pig- 
ment-cells are  sometimes  stellate,  at  others  appear  aa 
rounded  granular  bodies.  Fibrous  threads  often  interlace 
amongst  the  cellular  elements.  The  basement  membrane  is 
a  thin  tissue  of  the  most  delicate  character.  The  appearance 
repreaented  on  looking  vertically  through  this  membrane  at 
the  subjacent  derm  is  delineated  in  fig.  18,  where  the  letters 
indicate  the  same  parts  as  in  fig.  17.  The  uppermost 
cells  of  the  derm  (18A)  are  larger,  more  tnrgid,  and  more 
regularly  distributed  in  the  deeper  parts  of  the  tissue,  remind- 
ing us  of  the  aspect  of  cartilage-cells  in  growing  bone 
near  the  line  of  ossification.  Immediately  above  the  base- 
ment membrane  is  seen  a  layer  of  membrane  (fig.  17  b) 
with  a  granulated  texture.  In  the  wholly  uncalcified  parts 
of  the  inte^imcnt  this  merabraue  is  scarcely  visible;  but  it 
becomes  more  so  as  we  approach  the  head,  where  it  pre- 
sents a  faintly  areolated  structure,  like  that  seen  in  the 
shrimp,  whilst  numerous  patches  occur  iu  which  the  areola- 
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tion  ie  very  distinctj  eappcially  in  tlie  anterior  parts  of  the 
cftrapEice.  This  tissue  obviously  represents  both  the  areolar 
layer  and  the  corium  of  fig.  16.  Id  some  parts  of  the  tail, 
where  I  have  been  unable  to  detect  this  tissue,  its  place  is 
occupied  by  a  structureless  pellicle  apparently  identical 
with  that  represented  in  fig.  16  a  -.  since  I  have  distinctly- 
traced  its  extension  over  the  granular  layer  where  the  latter 
exists.  On  tearing  a  semi- calcified  portion  of  the  carapace 
in  which  the  areolse  were  but  faintly  discernible,  the  torn 
margin  appeared  defined  and  angulated,  corresponding  with 
the  inter-areolar  lines,  proving  the  latter  to  be  lines  of  less 
perfect  cohesion  than  the  re&t  of  the  tissue.  On  decalcifying 
the  fragment  thus  torn  the  areolre  almost  entirely  disap- 
peared, demonstrating  how  much  they  owed  to  conditions  of* 
calcification. 

The  above  example  appears  to  throw  direct  light  on  the 
genesis  of  crustacean  integuments.  It  is  clear  that  no  cells 
exist  external  to  the  basement  membrane  ;  they  all  underlie  it. 
Whether  or  not  the  basement  membrane  is  cast  off  along  with 
the  exuviated  shell  has  not  yet  been  determined,  but  probably 
Buch  is  not  the  case.  The  cellular  derm  appears  to  be  the  secret- 
ing organ,  producing  the  tegument,  which  latter  permeatea 
the  basement  membrane  by  esosmosis,  when  in  a  fluid  state, 
and  becomes  consolidated  into  a  structureless  layer  external  to 
the  membrane.  The  larainse  first  formed  are  apparently  those 
constituting  the  pellicle,  then  those  constituting  the  areolar 
layer,  and  subsequently  those  forming  the  corium.  Calcifi- 
cation of  these  layers,  both  in  its  primary  and  secondary 
varieties,  is  a  process  occurring  subsequently  to  the  formation 
of  the  membranous  lamellie,  and  probably  due  to  some 
protoplasmic  fluid  conveyed  into  the  tissues  by  means  of  the 
tubuli  with  which  they  aboimd.  Prior  to  the  formation  of 
these  laminffi  some  of  the  cells  of  the  derm  or  enderon 
change  their  form  and  position.  The  tubuli  themselves  pro- 
bably exist  as  such  prior  to  calcification;  the  latter  on]y 
rendering  them  more  distinct. 

The  process  of  calcification  appears  to  be  identical  with 
what  I  have  elsewhere  shown  to  occur  in  the  genesis  of  the 
tooth  of  the  Echinus  ('Journal  of  Dental  Science')  and 
in  the  scales  and  bones  of  fishes  ('  Phil.  Trans.')  Com- 
mencing as  a  granular  point,  each  calcareous  atom  increases 
by  concentric  additions  to  its  exterior,  leading  to  cohesion  of 
separate  particles,  and  consolidation  of  the  entire  tissue.  As 
no  cells  are  traceable  in  the  chitinous  layers  of  membrane, 
the  formation  of  these  granules,  it  must  be  admitted,  goes  on 
indepeudently  of  any  direct  cellular  agency. 
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The  laniinated  structure  of  these  calcareous  concretions  is 
beauUfiiUy  shown  by  some  examples  I  met  with  in  a  very 
small  Australian  crab.  The  fleshy  substances  in  the  claws 
were  dried  up,  but  in  their  interior  were  numerous  botryoidal 
concretionary  masses,  the  structure  of  which,  as  revealed  in 
thin  sections,  is  represented  in  fig.  19.  The  concentric  lami- 
nation ia  here  so  obvious,  that  no  question  can  arise  as  to 
the  mode  of  increment,  whilst  the  masses  appear  manifestly 
to  be  but  enlarged  illustrations  of  what  we  found  on  a  smaller 
scale  in  figs.  7,  8,  9,  10,  and  15.  Numerous  dark  points  ex- 
isted ill  these  concretions,  as  represented  in  the  lower  part  of 
the  figure,  but  which  are  omitted  in  the  upper  part,  in  order 
to  display  the  completeness  of  the  concentric  lamination. 

We  are  thus  compelled^  equally  from  an  examination  of 
their  mature  states,  and  from  their  development  as  traced  in 
the  hermit  crab,  to  reject  Dr.  Carpenter's  hj-pothesia  of  the 
cellular  structure  of  the  areolated  layers  of  crustacean  integu- 
ments. At  the  same  time,  they  illustrate  how  a  cellular  pro- 
toplasmic structure  may  secrete  a  tubulated  tissue,  closely 
resembling  dentine,  from  which  it  is  separated  by  a  struc- 
tureless basement  membrane,  through  which  neither  cells 
nor  nuclei  ever  pass.  Whether  the  cells  represented  in 
fig.  18  have  anything  to  do  with  determining  the  position  of 
the  areolae  in  the  calcified  layers  I  cannot  say,  though  I 
doubt  their  doing  even  that  much,  since  the  spaces  they 
occupy  do  not  seem  to  correspond  with  those  of  the  areolee; 
nevertheless,  the  question  is  worth  further  investigation,  could 
Crustacea,  that  have  just  moulted  be  obtained  for  eiamina- 
tioa. 
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Oh  the  Measurement  of  the  St&ije  of  Diatomb. 
By  J.  U.  SoLLiTT,  Esq.,  Hull. 

A  PAPER  having  appeared  iu  the  'Americaii  Journal  of 
Science'  for  March,  1859,  by  W.  S.  Sullivant  and  T.  G. 
Wormley,  on  the  "  Measurement  of  the  Strije  of  DiatoinB," 
I  think  it  necessary  to  make  a  few  remarks  on  their  obser- 
vations, in  order  to  endeavour  to  prevent  the  spread  of 
far  greater  errors  on  this  interesting  point  than  those  which 
they  consider  they  have  corrected.  As  the  subject  now 
stands,  it  is  very  similar  to  the  men  with  the  chameleon ;  and 
had  Messrs.  Sullivant  and  Wormley,  before  publishing  their 
paper,  made  themselves  better  acquainted  with  all  the  varia- 
tions in  the  markings  on  the  Diatomace^,  they  would  have 
come  to  a  different  conclusion  to  what  they  have  done.  To 
show  that  this  is  the  fact,  I  will  first  call  attention  to  the 
Pleuroaigma  fasciola.  Of  this  diatom  the  kind  we  find  near 
Hull  are  very  small,  and  consequently  the  markings  extremely 
fine,  the  finest  being,  as  I  have  before  stated,  90  in  the 
■nAtoth  of  an  inch;  but  the  Fasciola  we  get  from  Boston,  in 
Lincolnshire,  are  many  of  them  so  large  that  there  are  not 
more  than  50  striie  in  the  To'^ooth  of  an  inch.  I  have  fre- 
quently seen  the  longitudinal  and  cross  striae  at  the  same 
time  on  the  largest-sized  Fjisciola,  from  Boston,  with  the 
half-inch  objective,  either  of  Hoss  or  of  Powell  and  Lealand ; 
hut  the  finest  we  find  at  Hull  wiQ  defy  even  Powell's  one- 
sixteenth,  with  175°  of  angle  of  aperture,  to  show  the  same, 
use  what  illumination  vou  may.  The  length  of  the  finest  Hull 
Fasciola  is  under  j^flth  of  an  inch,  whilst  some  of  the  Boston 
Fasciola  measure  more  than  iJgth  of  an  inch  in  length. 
Again,  in  the  P.  stHgosum,  I  may  observe  that  those  from 
the  coast  of  Sussex  have  their  markings  very  strong,  even 
stronger  than  set  down  by  Messrs.  Sullivant  and  Wormley; 
but  those  we  find  at  Hull,  and  which  were  first  named  Strigo- 
Bum  by  Mr.  Harrison,  iu  1846,  have  exceedingly  fine  mark- 
ings on  them,  varying  from  72  in  the  la'anth  of  an  inch 
up  to  nearly  80.  With  regard  to  the  strise  on  the  NUsschia 
tigmoidea,  we  have  another  very  striking  instance  of  how 
little  we  know  resjieeting  the  markings  on  the  Diatomaceie. 
I  have  one  slide  of  this  diatom,  on  some  of  which  the  mark- 
^^^^_  ings  are  very  strong  and  easily  seen,  whilst  others,  in  the  ^^ 
^^^^k  same  slide,  set  at  defiance  every  method  of  illumination  to-^^H 
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bring  them  out,  and  I  have  littie  hesitation  in  stating  that 
the  Etriie  on  this  diatom  vary  from  65  in  tlie  Tii'ooth  of  an 
inch  up  to  a  degree  of  fineness  which  no  lenses  that  we  now 
have  will  show.  I  have  always  found  the  various  kinds  of  . 
Nitzschia  to  be  the  most  irregular  in  the  number  of  their 
striae  in  the  inch,  of  any  Diatomaceie  that  I  liave  studied. 

The  yavicuJa  rhomboides  is  another  instance  of  the  impos- 
miLilily  to  give  correct  measures  of  the  number  of  striEe  on 
any  diatom.  Our  Am.erican  friends  have  set  the  number 
down  at  70  in  the  iVrtntli  of  an  inch,  Smith  says  85. 
I  have  one  or  two  specimens  of  this  diatom  that  have 
not  more  than  60  in  the  tc}zjs-  I  li^^'e  others,  again,  so  fine 
IS  to  defy  all  means  of  showing  the  etrise  on  them,  and  those 
all  in  the  same  slide  and  of  the  same  gathering.  I  could, 
if  necessary,  apply  similar  obsen'ations  to  all  the  different 
diatoms  of  which  our  American  friends  have  given  us  the 
measurement.  Had  they  been  acquainted  with  those  facts, 
I  think  they  would  never  have  published  what  they  evidently 
consider  their  standard  of  correctness,  nor  would  they  have 
tried  to  prove  that  all  other  observers  except  themselves  were 
in  error. 

Nothing  leads  to  such  great  mistakes  in  scientific  inquiry 
as  too  hasty  conclusions.  I  consider  that  all  their  measures 
are  correct,  as  far  as  they  have  gone.  They  have  played  the 
air  very  well,  but  they  have  neglected  the  variations. 

I  may  further  observe  that  our  American  friends  are  not 
to  come  to  the  conclusion  that  all  the  measures  given  in 
Smith's  "Synopsis"  are  his  own,  as  I  know  for  a  fact  that 
many  of  them  were  communicated  to  him  by  others.  He 
was  a  most  indefatigable  observer;  but  one  man  cannot  do 
everything,  and  the  great  wonder  is  the  correctness  of  most 
of  the  measures  which  he  has  given  for  diatoms  of  a  medium 
BiEe. 

I  now  come  to  Messrs.  SuUivant  and  Wormley's  remarks 
on  the  Amphipleura  pellucida.  They  say,  "We  have  not 
been  able  even  to  '  glimpse'  the  strife  on  this  diatom.  Messrs. 
Harrison  and  Sollitt,  in  their  paper  above  cited,  estimate 
the  striffi  at  125  to  130  in  the  -ro'ijot^  ^^  ^°  inch,"  They 
further  add:  "In  conclusion,  we  may  remark  that  our  ex- 
periments are  confirmatory  of  the  generally  received  opinion 
that  striffi  closer  than  about  85  in  the  ^n'tnj  bave  not  yet  been 
resolved."  In  their  measurement  of  those  diatoms  the  striBe 
of  which  they  have  been  able  to  see,  1  have  no  doubt  of  their 
general  correctness  j  but  their  remarks  on  the  A.  pellu- 
cida  put   me   in  mind  of  the  fine  double   star,  »i  Corona, 
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first  seen  double  by  Dr.  Herschel,  and  on  which  a  writer 
makes  the  following  remark  ;  "  Many  a  star-gazer  has  bravely 
turned  out  on  a  bitter  cold  night  and  stared  at  n  Corona 
until  every  particle  of  his  patience  and  caloric  have  been 
fairly  frozen  out,  and  his  eyes  cried  for  mercy,  without  ever 
being  able  to  '  glimpse'  this  delicate  object ;  and  then  he 
comes  to  the  conclusion  that  those  who  said  they  had  seen  it 
double  had  never  done  so," 

Under  the  circumstances  in  which  I  am  placed  by  the 
uncalled-for  remarks  of  our  American  friends,  it  will  be  ne- 
cessary for  me  to  show  that  the  striffi  on  A.pellucida  have 
not  only  been  seen  by  myself  and  many  others,  but  by 
showing  this  to  prove  that  their  conclusion  respecting  the 
impossibility  of  seeing  strise  closer  than  85  in  the  ts'bu  is 
incorrect. 

Many  parties  in  this  country  have  been  under  the  same 
false  impression  with  respect  to  the  visibility  of  those  very 
close  strisE,  but  all  that  I  have  met  with,  and  to  whom  I  have 
shown  the  strije  on  the  A.  pelludda,  have,  after  seeing  them, 
altered  their  opinion. 

The  clever  microscopist,  Mr,  E.  J.  Lobb,  of  148,  Cheapside, 
thus  writce  to  me  ;  "  Mr.  Ross,  Mr.  Hewitt,  Mr.  Roper,  Mr. 
Powell,  Mr.  Lealand,  and  many  others,  have  all  seen  the  strise 
on  the  Amphi.  pelludda  clearly  defined  by  rae  at  my  house. 
Mr.  Ross  told  me  he  came  a  sceptic,  but  went  away  con- 
vinced." My  friend.  Dr.  Manroe,  of  Hull,  can  also  bring 
out  the  strife  on  this  diatom  very  clearly,  and  he  has  shown 
them  to  a  great  many  very  first-rate  microscopists,  and  whom 
he  has  also  instructed  in  the  proper  method  of  manipulation 
for  showing  them.  Mr.  Harrison  has  likewise  done  the  same 
thing  with  many  others. 

If  what  I  have  here  stated  be  not  sufficient  to  convince 
our  American  friends  that  the  strire  on  the  A.  pelludda  can 
be  seen,  then  the  only  thing  I  can  suggest  is  for  them 
just  to  take  a  trip  across  the  Atlantic,  when  we  shall  have 
much  pleasure,  not  only  in  showing  them  the  stnie  on  this 
diatom,  but  also  in  giving  them  such-  instructions  in  manipu- 
lation as  to  enable  them  for  the  future  to  see  the  same  things 
in  America  that  we  can  see  in  England,  and  I  think,  also, 
to  convince  them  that  if  the  etriie,  the  distance  of  which  is 
86  in  the  tt/oth  can  be  seen  ;  with  proper  means,  those  which 
are  only  at  half  that  distance  can  be  seen  also.  In  conclusion, 
I  send  you  some  of  my  most  recent  measures  of  the  distance 
of  the  striae  on  a  few  of  the  better  known  Diatomaceae  in 
roVo*^  parts  of  an  inch. 
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P.  strigilis 
formoBum 
Balticum 
quadratum 
hippocampus 
attenYiAtam 
Spencerii 
strigosum 
tngulatum 
fasciola 

N.  rbomboides 

A.  pellucida 


»» 


M 


»• 


t> 


30 
32 
40 
60 
45 
46 


down  to 


» 


»> 


>» 


•t 


cross  striflB. 
20        oblique  do. 
20        cross  do. 
35        oblique  do. 
40        cross  do. 
35  dilto. 


50  genuine  specimen  from  the  late  J.  W.  BAiley 


80 

51 

90 

111 

130 


down  to 


» 


f> 


40  oblique  strias. 
46  ditto. 

60  cross  do. 
60  ditto. 

120  ditto. 


My  firiend  Mr.  Lobb  is  of  opinion  that  the  estimate  of  the 
ttnsd  on  the  last  of  those  diatoms  is  even  too  low^  as  he 
thinks  they  ouffht  to  be  set  down  at  140  in  the  ttA^  9th  of  an 
inch.  Prom  fdl  the  aboTe  remarks  I  should  like  to  know 
what  we  are  to  call  authenticated  specimens.  And  I  think 
the  only  conclusion  we  can  come  to  is^  that  there  is  here  a 
>ery  wide  field  for  future  observation.  The  above  differences 
in  measurements  of  the  various  diatoms  do  not  make  them 
the  less  valuable  as  test  objects  for  microscopes^  but  when 
used  as  such^  the  observer  ought  always  to  know  what  he  is^ 
looking  at. 
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On  the  DiSTiKocisHiN'Q  of  ELBVATtoNa   and  Dcfbessiom] 
under  the  Micbobcopb.    By  Dr.  H.  Welcker. 

('  Zcitsch.  r.  ration.  Medi 

It  cannot  be  contested  that  the  most  important  point  in 
every  microscopical  investigation  is  the  correct  interpretation 
of  the  visible  image  presented  to  us.  But,  as  in  the  latest 
classical  work  by  Dr.  Harting  {'Das  Microskop, '  &c.}  the 
subject  of  Microscopic  Diagnosis  does  not  appear  to  me  to 
have  been  treated  so  fally  or  so  correctly  as  it  might  have 
been,  I  venture  to  recur  to  the  subject,  which  has  already 
been  noticed  by  me  in  paper?  on  Microscopic  Technology 
formerly  published  in  this  Journal.* 

I.  On  Diagnosis  by  oblique  illumination. 

Dr.  Harting  considers  that  minute  elevations  and  depres- 
sionB  on  microscopic  objects  may  be  readily  confounded, 
owing  to  the  circumstance  that  each  is  indicated  under  both 
transmitted  and  direct  light  by  a  shadow  (Schlagschatten), 
which  may  be  exactly  alike  in  either  case;  but  whose  posi- 
tion as  regards  the  source  of  iUumination  does  not  in  micros- 
copic vision  immediately  indicate  the  true  form  of  the 
object,  as  it  does  in  ordinary  vision, — for  the  reason,  that  the 
requisite  point  of  comparison  is,  in  the  former  case,  more  or 
less  wantmg.  But  in  the  compound  microscope  a  deception 
may  more  readily  arise  "because  the  whole  image  here 
appears  inverted,  and  the  shadows  consequently  fall  in  a 
direction  opposite  to  the  true  one ; — that  is  to  say,  in  the  case 
of  an  elevation  they  are  directed  towards  the  source  of  light, 
and  the  reverse  in  case  of  a  depression." 
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In  opposition  to  this,  I  would  remark :  thai  in  transmitted 
Uffht  there  are  no  xhadowa  (Schlagschatten)  at  all,  and  in 
direct  illumination  only  trhen  the  light  falls  upon  an  opaque 
object.  If  an  opaque  object  having  vertical  elevations  on  its 
surface  be  viewed  under  the  simple  microscope  by  direct  light 
every  elevation  will  exhibit  a  shadow  on  the  side  which  is 
turned  from  the  light.  But  if  a  transparent  object,  thai  is  to 
Bay  an  object  which  acts  as  a  lens — as  for  instance,  a  starch 
granule  lying  on  a  black  surface — be  viewed  with  a  lens  by 
direct  light,  the  less  illuminated  side  of  the  granule,  but 
which  is  obviously  not  in  shade,  will  be  that  which  looks 
towards  the  light,  whilst  on  the  opposite  side  will  be  exhibited 
its  focus.  That  this  distribution  of  the  bright  and  dark,  due 
to  the  lenticular  nature  of  the  object,  is,  it  must  be  confessed, 
deceptively  similar  to  the  light  and  shade  of  ordinary  illumt< 
nation,  I  have  already  (loc.  cit.)  remarked. 

In  cases  where,  by  transmitted  light,  a  visible  shadow  ia 
exhibited,  this  is  always  consequent  upon  oblique  illumination 
(whether  produced  by  a  lateral  position  of  the  mirror  or  of 
the  diaphragm,  or  in  any  other  way,  is  immaterial),  and  it  is 
only  to  such  eases  that  Harting's  statements  above  quoted 
can  refer,  although  in  the  section  in  which  they  occur  the 
expression  "  oblique  illumination"  ia  not  employed.*  But 
when  Harting  says  that  the  shadows  of  an  elevated  object, 
owing  to  the  reversal  of  the  image  in  the  compound  micro- 
scope, fall  on  the  side  looking  towards  the  light—  it  is  obvious 
enough  that  that  is  the  side  on  which  a  "  shadow  "  must  be 
placed.  But  the  jihenomenon  is  not  so  at  all,  for  we  find  that 
the  supposed  shadows  of  elevated  objects  viewed  in  the  com- 
pound microscope  are  situated  on  the  side  which  looks  from 
the  mirror. 

The  supposed  "shadow"  of  convex  transparent  objects,  as 
I  again  repeat,  is  not  a  shade  at  all,  but  it  is  the  less  illumi- 
nated portion  of  a  body  which  acts  like  a  convex  lens.  In 
the  simple  microscope  we  perceive  the  focus  which  is  turned 
to  one  side  by  the  oblique  illumination,  on  the  side  looking 
from  the  mirror,  and  in  the  compound  microscope  on  that 
which  looks  towards  it. 


n.  Diagnosis  by  movement  of  the  lube. 
For    the    distinguishing    of    elevations   and    depreasiona 


I  *  In  t  801  it  19  express!;  staled  thul  obliqi 

I  melt;  ibe  wme  wnj  as  dues  llie  ublique  pusil: 

I  uj,  by  the  produ/rltoH  of  tkadout. 
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Harting  (§  885)  further  recommeade  the  "  changing  of  the 
distance  of  the  object,"  which  in  most  cases  aufBces,  unless 
the  elevation  or  depression  be  altogether  inconaiderahle. 
But  it  is  precisely  in  the  latter  case,  in  which  according  to 
Harting  the  movement  of  the  tube  leaves  us  in  the  lurch, 
often  that  the  determination  appears  to  be  most  important 
and  desirable.  In  this  case,  it  may  be  necessary,  according 
to  the  same  author,  "  to  view  the  object  in  a  direction  per- 
pendicular to  that  in  which  it  was  first  placed ;"  and  he  cites 
the  acetabular  depression  of  the  blood -corpuscles,  and  the 
hollows  on  lignified  vegetable  cells,  as  instances  in  which 
this  kind  of  profile  view  aHbrds  the  wished-for  result.  But 
how  often  is  it  not  altogether  impossible  so  to  place  certain 
small  objects  in  such  a  position,  or  to  procure  such  a  section 
of  them,  as  would  exhibit  the  elevation  or  depression  in 
question,  in  profile?  In  these  cases,  however,  I  would 
suggest  as  a  means  of  diagnosis  the  elevation  and  depresaion 
of  the  tube,  inasmuch  as  I  have  proved  that  the  moat  minute 
punctiform  elevations  and  depressions,  whilst  acting  a»  convex 
and  concave  lenses,  exhibit  different  optical  characters.  The 
course  of  the  rays  of  light  through  spherical  objects,  some  of 
which  act  like  convex  and  others  as  dispersive  lenses,  is  ably 
discussed  by  Harting  {§  275)  and  illustrated  by  figures ;  but 
I  do  not  find  that  he  has  either  confirmed  or  contradicted 
my  statement,  that  all  extremely  minute  convex  and  de- 
pressed objects,  as  representatives  of  which  I  adduced  the  dry 
Bpermatozoid  and  the  lines  on  a  micrometer,  appear  black 
or  light  according  to  the  position  of  the  tube  (the  convex 
appearing  light  on  the  elevation  and  the  depressed  on  the 
depression  of  the  tube),  and  that  this  phenomenon  is  refer- 
rible  to  the  lenticular  property  of  the  objects,  and  affords  a 
certain,  frequently  the  only  means  by  which  to  judge  of 
their  figure. 

This  is  not  the  place  again  to  point  out  the  various  pre- 
cautions to  be  obsen-ed  in  the  employment  of  this  method, 
for  which  I  must  refer  to  my  former  communications. 

In  conclusion,  I  give  a  tabular  summary  of  the  various 
possible  modes  in  which  the  light  and  dark  may  be  disposed 
in  objects  illuminated  obliquely. 
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I.  Observation  by  direct  light. 


Object. 


(a)  Convex,  opaqae;^.^. 
opaque,  erect  |>apil  Is 

{b)  Convex, transparent; 
e.ff.  a  starch-gra- 
nule 

{e)  Hollow  on  an  opaque 
object 

(d)  Hollow  on  a  transpa- 
rent object 


Simple  Microscope. 


Skadowoni\ie  sideturned 

from  the  light 
Dark  on  the  side  turned 

towards  the  light 

ShadowoniXi^  sideturned 
towards  the  light 

Dark  on  the  side  turned 
from  the  light 


Compound  Microfccpe. 

Shadowoii  the  sideturned 
towards  the  light. 

Dark  on  the  side  turned 
from  the  light. 

SkadowoniYit  sideturned 

from  the  light. 
Dark  on  the  side  turned 

towards  the  light. 


II.  Observation  by  transmitted  light. 


Object. 


(«)  Convex,  transparent 

(h)  Depressed,  transpa- 
rent 


Simple  Microscope. 

Dark  on  the  side  turned 
towards  the  light 

Dark  on  the  side  turned 
from  the  light 


Compound  Microscope. 

Dark  on  the  side  tunied 

from  the  light. 
Dark  on  the  side  turned 

towards  the  light. 


The  Nature-printed  British  Sea-  iVeeds :  a  history  accompam 
by  figures  and  dissections  of  the  Alga  of  the  British  Isles. 
By  William  Grosaet  Johnstone,  F.B.S.E.,  and  Alex- 
ander Croall,  A.B.S.E.  Nature-printed  by  Henry 
Bradbury.  Vol.  I.  Rhodospermeae,  Fam.  I — IX. 
London :  Bradbury  and  Evans. 

The  fiuccesB  of  the  production  of  the  Britieh  ferns  by 
new  process  of  nature-printing  has  encouraged  Mr.  Brad- 
bury to  attempt  a  much  larger  family  of  plants.  The  sea- 
■weeds,  on  account  of  their  meuabranous  nature,  presented 
peculiar  facilities  for  representing  them  by  nature- printing ; 
and  in  this  volume  we  have  an  instalment  of  a  work  wbiob  i| 
to  be  devoted  to  the  whole  of  the  British  species  of 
family. 

The  process  of  nature-printing,  which  has  the  power  of  re- 
producing with  great  accuracy  the  outline  and  itnpi'essions 
on  the  surface  of  plants,  is  effected  by  a  kind  of  modelling. 
The  plant  is  first  impressed  upon  a  sheet  of  soft  metal,  and 
from  this  a  copper  impression  is  taken  by  means  of  the 
electrotype  process.  Into  these  c6pper  plates  the  paper  on 
which  the  plants  are  produced  is  pressed,  the  plate  having 
been  previously  prepared  with  colour  according  to  the  colour 
of  the  plant.  This  process,  which  is  so  well  adapted  to 
secure  the  natural  outline  and  superficial  markings  of  plants, 
cannot  to  any  extent  he  employed  in  the  reproduction  of 
minute  points  of  structure,  especially  where  this  involves 
anything  more  than  can  be  obtained  from  a  surface  im- 
pression. Under  these  circumstances,  the  authors  in  this 
work  have  added  to  each  plate  drawings  of  the  structure 
and  microscopic  characters  of  the  fruit  of  the  various  species 
of  aiga!  represented  in  the  plates.  It  is  this  part  of  the 
work  that  will  be  found  more  especially  interesting  to  the 
microscopic  observer.     Every  species   of  sea-weed   has   its 
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own  peculiar  power  of  reproductive  organs,  and  few  olnects 
are  more  beautiful  and  more  interestiug  subjects  of  micro- 
scopic r««earcli  at  the  seaside  tban  these  organs  amongst 
the  atgse. 

The  present  volume  is  only  one  of  four  which  it  ia  in- 
tended to  devote  to  the  whole  of  the  British  Algse.  It  con- 
tains aixty-six  plates,  and  embraces  only  a  part  of  the 
Rhadoapermete,  the  remainder  of  which  will  appear  in  the 
■econd  volume.  The  families  illustrated  in  this  volume  are 
Rhodomelacea,  Lamenariacea,  Coraltinacea,  Sphterococcoidea, 
GeHdiacrte,  Sponffiocarpea,  Squamarieee,  Helminthocladiea. 
Wratiffeliacea.  These  families  are  embraced  under  the  divi- 
sion  DesmiospermcK,  a  group  in  which  the  spore-bearing 
nucleus  consists  of  tufted  spore-threads  attached  to  a  cellular 
placenta.  The  spores  are  formed  singly,  one  in  each  cell  of 
the  spore- thread,  or  only  one  in  a  terminal  cell. 

Many  of  the  species  illustrated  in  this  volume  are  amongst 
the  most  elegant  and  fragile  of  the  alga.  We  can,  however, 
from  a  comparison  of  tljem  with  recent  specimens  at  the 
sea-side,  speak  of  them  as  exceedingly  accurate  in  their 
forms,  and  very  close  to  nature  in  their  colours.  There  is 
one  group,  however,  which  seems  to  have  defied  the  nature- 
printing  process,  and  that  is  certain  forms  of  the  Coral linacese. 
These  plants  creep  along  over  stones  and  rocks,  something 
in  the  same  way  as  lichens;  and  as  they  cannot  be  removed 
without  damage  from  the  objects  on  which  they  grow,  of 
course  nothing  was  left  but  to  give  coloured  drawings  or 
engravings  of  them.  This  has  been  done  with  the  geniui 
Meloieira,  embracing  the  various  forms  of  crustaceous  algffi 
known  by  the  name  of  Nullipores.  These  plants,  which 
were  at  one  time  regarded  as  zoophytea,  and  even  described 
by  the  late  Dr.  Johnstone  with  sponges,  have  a  great  interest 
for  the  physiologist,  as  indicative  of  the  earliest  struggle  of 
organic  forces  with  the  chemical  laws  of  nature.  They  still 
present  an  interestingsubject  for  study,  although  their  vegetable 
nature  has  been  well  made  out,  and  the  arrangement  of  their 
reproductive  tissues  is  found  to  resemble  closely  many  of 
the  higher  forms  of  the  red  sea- weeds  [Rhodospermea) . 

Although  this  work  is  eridenlly  intended  for  the  botanical 
student  already  acquainted  with  the  details  of  the  structure 
of  the  algie,  we  think  it  might  be  made  a  more  widely  in- 
teresting work  if  it  were  accompanied  by  an  introduction  to 
the  study  of  the  structure  and  functions  of  the  alga;.  We 
know  that  a  good  introduction  already  exists  in  M  r.  Berkeley's 
admirable  Introduction  to  the  study  of  Crvptogamic  Botany. 
But  this  work  embraces  other  things,  and  has  been  published 


58  JOHNSTONE,  ON  BRITISH  SKA-WEEDS. 

now  several  years,  and  we  should  be  glad  to  find  the  anihora 
of  the  present  Tolmne  undertaking  such  an  introduction — a 
work  for  which  they  are  evidently  most  competent. 

The  work  is  very  properly  dedicated  to  the  memory  of  the 
late  Mrs.  Griffiths,  of  Torquay.  She  was  not  only  a  brilliant 
example  of  what  her  sex  may  do  for  the  advancement  of 
science,  but  her  many  discoveries  of  species,  and  devotion  to 
scientific  pursuits^  entitle  her  to  the  gratitude  and  respect  of 
all  who  are  interested  in  the  progress  of  natural  history 
studies. 

The  description  of  the  plants  which  accompany  the  plates 
appear  to  us  to  be  drawn  up  with  care.  Of  course,  exten- 
sive use  has  been  made  of  the  works  of  Dr.  Harvey,  of 
Dublin,  to  whom  algology  is  so  largely  indebted.  The 
authors  seem,  however,  to  have  had  extensive  communication 
with  those  best  acquainted  with  British  algse,  and  their  re* 
ferences  to  habitats  are  extensive.  The  synonymy  is  also 
carefully  given,  and  references  made  to  the  works  of  authors 
who  have  written  on  the  subject  of  algology.  We  have 
great  pleasure  in  strongly  recommending  this  work  to  die 
attention  of  all  who  are  interested  in  the  study  of  the  ^i^;e^ 
tation  of  the  seas  of  Great  Britain. 
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NOTES  AND  CORRESPONDENCE. 


Crifltetella  Kncedo.— Vbere  t»  look  for  and  how  to  find  thit 
Polysooa.— Hai-ing  lately  (July  6th)  obtained  a  number  of 
specimens  of  this  beautiful  Polyzoon,  after  very  many  in- 
effectual but  most  diligent  searches,  in  a  large  canal 
iwerToir,  where  I  had  frequently  found  the  characteristic 
statobUsts  in  the  greatest  profusion,  1  beg  to  offer  a  few 
suggestions  in  the  hopes  of  enabling  all  those  who  love  a 
microscopic  treat,  to  hunt  successfully  for  this  exquisite 
treaanre. 

Where  to  look?  then,  is  the  first  question.  "In  clear 
poods  and  lakes,"  as  Professor  All  man  tells  us.  The  localities 
in  which  I  have  found  either  the  mature  animal  or  the 
statoblasts  are  the  following : — 1 .  A  mill-pood  on  the  Elmdon 
road,  belonging  to  Mr.  Allston,  about  two  miles  from 
Solihull.  2.  A  large  canal-reservoir  on  the  Warwick  and 
Birmingham  road.  3.  A  pool  of  water  in  the  grounds  of 
the  Earl  of  Shrewsbury,  at  Alton  Towers.  I  was  rather 
surprised  to  find  the  statoblasts  here,  inasmuch  as  the 
water  is  decidedly  somewhat  muddy.  Now,  I  am  inclined 
to  believe  that  Cristatella  is  as  frequently  to  be  met  with 
as  many  other  of  the  fresh-water  Polyzoa— Alcyonella, 
FredericeUa,  and  some  of  the  Plumatellidse,  for  instance; 
but  while  in  these  cases  an  upturned  stone,  or  the  under 
side  of  a  submerged  branch  or  leaf,  at  once  reveals  the  pre- 
sence of  the  adherent  Polyzoa — for  the  sponge- like  masses  of 
Alcyonella,  and  the  interlacing  or  branching  tubes  of  the 
PlumateilidBE,  are  evident  to  the  eye,  without  the  slightest 
effort ;  it  is  not  by  any  means  so  easy  a  matter  to  detect  the 
presence  of  Cristatella,  whose  light-yellow  ccencecium  can 
only  with  much  difficulty  and  continued  straining  of  the 
eyes  be  seen,  as  the  little  colony  rests  upon  some  sab- 
merged  weed  or  stone,  which  weeds  at  this  time  of  the  year 
are  sure  to  be  overspread  with  scum,  Diatomacese,  and'  the 
faded  filaments  of  some  Algae,  of  the  same  colour  as  the 
animal. 

Every  lake,  then,  or  mill-pond,  or  reservoir  of  clear  water, 
may  be  suspected  to  contain  these  most  exquisite  of  all 
the  Polyzoa ;  and  as  the  statoblasts  are  more  easily  found 
than  the  developed  colony,  I  would  advise  the  searcher  to 
look  for  them  in  the  autumn  and  winter  and   spring,  as  he 
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will  then  have  the  Batisfaction  of  knowing  that  there  do 
exist,  in  the  pond  he  is  searching  in  the  summer,  the  mature 
animals  themselves.  In  order  to  obtain  statohlasts,  I  would 
say,  look  out  for  the  sheltered  spots  in  the  pool,  where  are 
collected  all  the  floating  rubbish,  tangled  ma&ies  of  Algae, 
decayed  roots  of  grasses,  feathers  of  hirds,  &c.,  &c.  (it  is  a 
curious  fact  that  I  have  almost  always  found  a  quantity  of 
Cristatella  statohlasts  attached  to  feathers ;  so  that  I  nad 
only  to  find  these,  and  I  was  nearly  sure  to  be  rewarded 
with  a  number  of  these  little  round  membranous  cases 
agglomerated  in  one  mass).  Carefully  examine  the  rubbish 
bit  by  bit ;  in  your  bands  if  you  like ;  but  the  best  way  is  to 
separate  and  thin  ont  the  rubbish  in  the  water,  when  the 
statohlasts  will  readily  show  themselves  as  dull  masses, 
BOmetimes  nearly  an  inch  long.  The  isolated  individuals 
are  not  to  be  depended  upon  as  a  nde,  if  you  wish  to  watch 
the  germination ;  for  they  are  generally  only  the  separated 
faces  of  old  specimens.  I  have  taken  home  frozen-up  lumps 
of  rubbish,  and  have  from  these  obtained  statohlasts  which 
have  duly  germinated,  though  1  have  never  been  able  to  keep 
the  young  polypes  alive  more  than  a  few  weeks. 

But  if  the  fully  developed  colony  is  the  object  of  your  search, 
then  in  the  months  of  July  aud  August,  and  even  in  June 
if  the  weather  has  been  warm,  visit  the  pond  wherein  the  pre- 
Tiously  discovered  statohlasts  had  shown  evidence  your  ma- 
tured treasure  would  be,  and  be  not  content  with  merely 
stooping  down,  and  pulling  out  the  weeds  o(  Ranunculus  aqua- 
irilis  aud  the  Potaroogetons,  and  examining  them  in  your  hands 
out  of  the  water,  for  such  a  search  will  most  probably  prove  an 
ineffectual  one— it  being  almost  impossible,  amid  the  con- 
fervoid  growth  which  covers  the  plants,  to  detect  the  col- 
lapsed form  of  your  much-prized  Cristatella ;  but  you  had 
better  lie  flat  down  at  once  on  the  edge  of  the  bank  (the 
Folyzoa  are  almost  always  within  a  few  feet  of  the  bank, 
covered  by  water  varying  from  an  inch  in  depth  to  about 
two  feet},  flat  down  in  ventrem,  with  your  eyes  close  to  the 
surface  of  the  water — then,  with  as  little  disturbance  of  the 
water  as  possible,  gently  with  your  hand  clear  away  the 
floating  weeds,  and  examine  every  submerged  plant  in  litu, 
just  as  it  grows  in  the  water,  with  much  patience.  Probably, 
for  a  minute  or  two,  you  will  see  nothing  like  a  Cristatella; 
but  be  patient,  continue  to  gaze,  and  you  will  be  rewarded 
most  likely  by  observiug,  amid  the  scum  and  confervx,  an 
oblong-shaped  feathery  object,  about  an  inch  long  perhaps, 
of  a  pale-yellow  colour,  bearing  a  strong  resemblance  to  the 
well-known  gelatinous  egg  nidamenta  of  Limneua  gtagnaUa 
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— ouljr  this  is  transparent,  while  CriBtatella  is,  as  I  said, 
feathery- looking,  like,  as  M.  Qervaia  has  observed,  bits  of 
Cheoille — it  is  impossible,  I  think,  to  find  a  more  apt  simili- 
tude. And  now  that  you  have  once  seen  one  specimen,  you 
will  have  little  difficulty  in  being  able  to  discover  any  amount 
of  others. 

The  eitreme  beauty  of  this  Polyzoon,  the  fact  of  its  con- 
tinuing in  an  exserted  state,  even  under  rough  treatment, 
the  transparency  of  the  ccencecium  rendering  an  anatomical 
examination  so  easy  and  satisfactory,  must  always  make 
Cristatella  a  great  favorite,  and  one  of  the  most  prized  and 
beautiful  of  all  the  beautiful  forms  of  aquatic  life. — Houghton. 

Anglo  of  Aperture.  —  Observing  in  the  '  Microscopical 
Journal'  of  July  last,  an  article  on  the  measurement  of 
Ktgular  aperture  of  lenses  from  the  pen  of  P.  Gray,  Esq., 
and  deeming  its  recommendations  based  upon  determining 
these  observations  irrespective  of  any  special  apparatus,  thus 
seemingly  presenting  facilities  to  individuals  who  may  neither 
have  such  in  possession,  or  ready  access  thereto,  I  have  ex- 
amined the  practical  merits  of  the  method  in  question,  in 
contrast  irith  the  known  angular  aperture  of  lenses  in  my 
possession  determined  by  other  means,  as  No.  1  ^  25°; 
No.2  =  63'';  No.  3  =  91°;  No,  4  =  129°;  the  following 
results  being  obtained,  eiercising  all  ordinary  care. 

No.  1. 

, .  ,  _  .     ,  Dteimal  lfumb«r.      LogaritiM.        Tangent. 

'■■'"•■""'  '•""''"  -2089         =     319938     or     11^ 

Angle  of  fti>erture         S3  »8 
A.notber  experiment  gave    SG'14 
Ko.  2. 
Decimal  Jtum6er,      Logarithm.       TangaiU. 
■6739        =     838596    or    S3S8 


I  UmmuM 

r        lighUai 
Dislanee 


Angle  of  aperture       e7'G6 
The  results  by  this  lens  were  very  variable,  though  not  so 
by  the  usual  several  feet  radius. 

Ko.  3. 
, .  , ,  .  .....  Decimal  2fKm6er.      legariiim.       TaMoait, 

ljgll>.p^  sow™     ,        ,,5„,        .     /„,„    „    „^ 

DulaoM  of  leni       14}  x  9  g 

Angle  of  aperture        87-06 
Two  other  experimenta  gave  similar  results ;  one  gave  90°. 
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isles  exceediiUf       " 


The  rule  presented  gave  no  provision  for  aogles  exceedio 
30°;  wherefore  the  supplement  of  the  bi  tangent  is  met 
through  previous  knowledge  of  that  required. 


Decimal  Ka.     Logariikm.      Tangenl.  m 

=     -1645     =     657S31    or  Uif,  ^H 

Rule  ends     =     '}8'S3  ^^H 

IBQ-  -^H 

Angle  of  aperture     13108  snppleiIMI^^^| 

ither  experiineDt  gave  131'06  ^^^| 

;o  ditto  136  34  ^^H 

torj  the  proposed  plan  may   be,   I  M^^^| 
ith  com  mon  care  the  results  in  practiw^^ 


Howsoever  in  theory  the  proposed  plan  may  be, 
satisfied  that  even  with  common  care  the  results  in  pi 
must  prove  very  variable,  and  amounting,  in  some  instaneea, 
to  differences  of  four  or  five  degrees ;  thus  not  gaining  much 
upon  the  quantities  ordinarily  published  by  the  makers  of 
objectives, — William  Hendry,  Surgeon,  Hull. 

Diatcm -Finder. — I  have  had  a  simple  little  instrument 
made  for  me  by  Messrs.  Field  and  Co.,  that  answers  my 
fiiUest  expectation  as  a  diatom-finder.  It  consists  of  the 
tube  of  their  Arts  Society's  microscope,  sis  inches  in  length, 
with  the  higher  eye-pieee  fitting  into  one  end,  and  an  object- 
glass  giving  ISO  and  130  diameters,  into  the  other  (the 
screw  also  takes  Powell  and  Lealand's  object-glasses).  This 
compound  body  slides  into  another  tube  about  two  inches 
short,  and  is  checked  by  a  flange  from  going  too  far.  On 
the  end  of  this  second  tube  is  cemented  a  thin  disc  of  glass, 
and  over  it  fits  a  cap  with  a  thicker  disc,  forming  an  ordinary 
animalcule-cage.  When  used  you  remove  the  cap,  place  a 
drop  of  the  fluid  to  be  examined  on  the  end  of  the  tube,  re- 
place the  cap  so  as  to  flatten  out  the  drop,  and  hold  the  body 
up  to  the  light,  adjusting  the  focus.  The  contents  of  the 
drop  by  their  own  gravity  may  be  made  to  cross  and  recross 
the  field,  simply  by  moving  the  body  in  the  hand.  The 
whole  fits  into  a  little  telescope- case  on  inch  in  diameter. 

— ROBEET  TaVLOE. 
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PROCEEDINGS  OF  SOCIETIES. 


June  29th,  18S9. 

Dr.  LankesteRj  President,  in  the  chair. 

'  Henrv  Judd,  Esq.,  Alfred  Canton,  Esq.,  Dr.  Prendergast, 
'■'Henry  Yool,  Esq.,  H.  A.  Silver,  Esq.,  E.  C.  Anderson,  Esq.. 
and  the  Diike  of  Manchester  were  balloted  for,  and  duly 
elected  members  of  the  Society. 

A  paper  "  On  a  Section  and  a  Mounting  InBtrument,"  by 
Mr.  James  Smithy  was  read  (p.  1). 

A  paper  by  G.  F.  Pollock,  Esq.,  "  On  Granulated  Blood" 
diBCa,"  was  read  (p.  4). 

The  meetings  of  the  Society  were  then  adjourned  until 
October  nest. 

The  following  publications.  Sic.,  have  been  presented  to 
the  iSIicTDscopical  Society  since  the  publication  of  the  last 
Journal. 


Obaeirations  on  the  Geuua  fJnio.    Bj  lauo  Lea       .  Tli«  Author. 
Drscriijtion  of  Toentj-scTcn  Ne«  S|iecic9  of  Uniones. 

By  Isaac  Jjea  ....  Ditto. 

Journal  of  Ibe  Geological  SodetT,  Vol.  XV.  Part  1    .  The  Society. 
AtUros  of  tbe  President  of  the  Geolngicat  Societj, 

Uiijot- General  Portlook  '"'"' 


< 
I 


n  Societj.     Supplement  to  Botany,  No.  1 

3fs  of  the  Academj  of  ^' 
phia.    Several  Parla 


f  the  Academj  of  Natural  Scieuces  of 


Jpril.—^o  lleetiiig. 
May  25ti. 

Mosci  Alleghanienses  sire  Spiciiegiie  MuBoorum  atque 
Hepaticarum  quoa  in  ilinere  sMarjlaodia  usque  ad 
Georgiam.     Bj  W.  S.  Suilivant.     3  »ols.     1S45     . 

The  MoMee  of  the  United  6ULes.  Bj  W.  S.  SuUivfint. 
1656         ..... 

Contribution*  to  tbe  Bryology  and  Hepaticolotry  of 
North  America.  Two  Parts.  1S4^.  Bj  W.  S. 
SuUivant    ..... 

Beport  on  Ihe  Botany  of  the  Eipedition  for  a  Rail- 
road Route  from  tbe  Mississippi  River  to  tbe  Pacific 
Ocean.     Bj  W.  S- Suilivant.     18o6 
Notices  of  some  New  Species  of  Mosses  from  tbe 
Pacific  Islands.     Bj  W.  S.  Suilivant.     1856 

Unsci  Boreali  American]  quorum  specimina  exajocata. 
B;  W.  S.  Suilivant  ct  L.  Lesquereux.     1S66 


PRUCEKUINGB  OV  SOCIKTIES. 


M.  S.  Leffi,  Esq.  I 


On  Ibe  Meftturement  of  tlie  Strim   of  Diuloma.     B; 

W.  S,  SuHivBDt  and  T.  G.  Wormlej.    Also  Twenl.j- 

four  Slides  of  Diatoma  with  llje  above     .  .    The  Aul 

Tlie  Proocedia^  of  the  Academy  of  NsLuroI  Sciences 

of  Philadelphia.     1S57  .  .     TheSuci 

Tbe  Ohio  Agric.  Report.    1856  .    Ditto. 

/wt£  29fA. 
Qaarterl;  Journal  of  the  Geological  Socielj,  Vol.  II, 

Part  a  .....  Ditto. 
The  Journal  of  the  RojbI  Duhliti  Socictj,  Nos.  13,  la  Ditto. 
Tbe  PliotoRraphio  Jounial,  No,  85  .     Ditto. 

The  List  of  the  Linnenti  Society.     1858     .  .     Ditto. 

Journal  of  the  Proceedinjia  of  the  Liuueaii  Societj. 

Supplement  to  Boinny,  No.  2  .    Ditto. 

Journal  of  the  Procteiflugs  of  the   Liimean  Societj, 

Vol.  Ill,  No,  12     .  .  _-    _  _       ■    Ditto. 

Tranaaolionsof  theLinnenn  " 
Nine  Photi^raphs   of  vari 

Bj  M.  S.  Legs,  Elsq. 

June  to  October. 
Thoughta  on  Aoimalcules ;  or,  a  Glimpse,  of  the  In- 

Tisiblo  World  revealed  bj  the  Microscope.    Bj  G. 

A.  Muitell.    1846 
Das  Mikroato|).     Von  P.  Hsrtiug.     1859 
Somfi  Obtervfltimia  ou  the  DistomM^ecof  the  Thatnes, 

Bj  F.  C.  S.  Roper.    1851      . 
Notes  on  some  New  Species  and  Varieties  of  British 

Marine  Diatnmai^ie,     Bj  P.  C,  S.  Roper.     1S57    . 
Ou  the  Genua  Biddnlpliia  ttnd  its  Affinities.     BjF.C. 

S.  Roper.     1S58      .... 

The  following  have  been  taken  in  exchange  for  seta  of  t 
original  Transactions  and  back  numbers  of  the  Journal. 

EXCHANGES. 

Construcl.ion  of  Timber  from  its  earliest  Growths,  explained  bj  tba  h 
croscope.    Bj  J.  M.  D.  Hiil.     17S4. 

Dr.  HassalVs  British  Fresb-water  Alne,  2  vols.     IBiS. 

E5)liker's  Manoal  of  Human  liistulogj,  9  voU.  Sydenham  Socie^, 
1662-54. 

Wedl'a  Pathological  Histologj-     Sydenham  Society.     1854-55, 

Hecberches  Ciiiiniqurs  et  Microacopiques  sur  les  CDnEerre.'.  Hisses,  Tre- 
mellea.  4c.     Par  Girod. Chant raus,      \%(ii. 

Cours  de  Microscopie  coinp  I  Omental  re  dea  Etudes  m^dicales  Auatomie 
microscopique  ct  Pliysiologie  des  Fluides  de  I'ecouomie.  Pat  Al,  Dodq^. 
1844. 

Traiti  aiiatomlque  de  la  Chenille.     Par  P.  Lyouet.     1763. 

Species  Algarum.    Far  F.  T.  Kiitiing.     1640.  I 

PURCHASES. 
:    A  Handbook  of  the  Microscope.     By  W.  I,  Nolcutt.     1869. 
Dr.  Pereira's  Lectures  ou  Polariaed  Liglit.     1854, 
The  Microscope,     Bj  Dr.  Lardner.     18S6, 
Professor  Queketf  s  Lectures  on  Histology.     1S54. 


ORIGINAL   COMMUNICATIONS. 


Observations  on  the  STBUCTrRE  of  Nerve-Fibre. 
By  J.  LocicH*HT  Ci_\iiK,  Esq.,  F.R.S. 

Wbenever  we  wish  to  oBcertain  the  natural  appearance 
i  ttruclure  of  the  nerve-cells  aiid  nerve-fibres,  these  tissues 
mid  be  esamined  id  some  tranfipareut  part  during  life,  or 
I  removal  immediately  after  death,  and  with  the  addition 
bIt  of  a  little  serum  of  the  hlood.     But  when  it  ia  intended 
■vo  ravcBtigate,  in  the  nervous  centres  of  the  vertebrata,  the 
mutual  relation  of  these  elementary  parts,  and  their  natural 
■rrangement,  such  as  the  groupiiig  of  the  cells  and  the  course 
[  Uie  fibres,   it   becomes  necessary  to  harden  the  nerve- 
"betance  in  some  kind  of  fluid,  so  that  it  may  be  cut  into 
B  sections,  which  can  then  be  rendered  more  transparent 
r  a  further  process.     The  method  which  I  extensively  em- 
toy  for  such  investigations  is  as  follows : 
The  part  intended  for  examination  shonld  he  as  fresh  as 
possible,  and  cut  into  pieces  as  small  as  compatiI>le  with  the 

fiarlicular  end  in  view.  These  pieces  I  formerly  hardened 
ly  meuHB  of  a  mixture  of  one  part  of  spirit  of  wine  and  three 
parta  of  water,  which,  at  the  end  of  twenty-four  hours,  was 
replaced  by  a  fresh  raixture  of  equal  parts  of  spirit  and  water, 
Aikd  this  again,  after  the  same  interval,  by  pure  spirit,  which 
ought  to  be  renewed  every  five  or  six  days.  But  for  the  last 
three  years  1  have  used  chromic  acid  instead  of  spirit, 
in  the  process  of  hardening.  The  spinal  cord  of  man,  of 
the  Ox.  Sheep,  and  other  targe  vertebrata,  is  steeped  in  a  so- 
lution of  one  part  of  crystallized  chromic  acid  in  two  hundred 
parts  of  water,  for  two  or  three  weoks,  and  then  placed  in  a 
Kolution  of  one  part  oi  bichromate  of  potash  tu  one  or  two 
hundred  parts  of  water.  For  the  hemisphen-s  and  the 
vot,  Vlll.  I 
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cerebrum  and  cerebellum,  and  for  tlic  spinal  cord  of  Rodentia, 
Reptiles,  and  Fisliea,  the  aolution  must  be  three  or  four  times 
weaker.  Spirit  is  used  to  wet  the  knife  in  making  the  sec- 
tions, which  are  placed  in  spirit  for  a  few  minutes,  and  theu, 
if  thin,  floated  on  the  surface  of  spirit  of  turpentine.  Here 
they  remain  until  they  are  quite  or  nearly  transparent,  when 
they  are  removed  to  glass  slides,  on  which  a  little  Canada 
balsam  has  been  previously  dropped.  If  now  examined  under 
the  microscope,  they  frequently  show  but  little  traces  of  cells 
or  fibres ;  but  if  they  be  set  aside  for  a  time,  and  treated  occa- 
sionally with  a  little  turpentine  and  Canada  balsam,  the  cells 
and  fibres  will  reappear,  and  present  a  very  beautiful  ap- 
pearance. Before  they  are  finally  covered  with  thin  glass, 
they  should  be  examined  at  intervals  under  moderately  high 
powers.  If  the  sections  be  thick,  I  find  it  best  to  place  thera 
in  a  shallow  vessel  simply  wet  with  turpentine,  which  can 
therefore  ascend  from  below,  while  the  alcohol  evaporates  from 
the  «/i^er  surface ;  for  i\iB principle  oi  the  method  is  this, — to 
replace  the  sjnrit  by  turpentine,  and  this  by  Canada  baUam, 
without  drying  the  sections.  The  method  at  first  presents 
some  difficulties,  and  practice  is  necessary  for  complete  suc- 
cess; but  when  properly  conducted,  it  afi^ords  many  great 
advantages,  which  no  other  method  that  I  am  acquainted 
with  can  supply.*  Not  that  I  wish  to  imply  that  this,  unlike 
every  other  method,  is  in  every  respect  perfect ;  nor  do  I 
always  confine  myself  exclusively  to  its  use;  for  whenever  I 
find  that  chromic  acid,  alone,  offers  greater  advantages  on 
any  particular  point,  I  avail  myself  of  it ;  as  I  do  of  any 
other  means  that  appear  most  suitable  for  the  occasion. 
Sometimes  1  find  it  usefiil  to  colour  the  sections,  according 
to  Gerlach's  plan,  before  they  undergo  the  process  already 
described,  but  I  tbiuk  it  rather  interferes  with  sharpness  of 
the  fibres-  The  sections  should  be  washed  free  from  the 
spirit  employed  in  cutting  them,  and  then  immersed  for  a 
few  hours  in  an  ammoniated  solution  of  carmine  of  a  deep 
rose-colour,  and  previously  filtered  through  paper;  for,  with- 
out these  precautious,  a  deposit  or  ci-ust  is  apt  to  form  on 
the  object,  in  consequenceof  the  precipitation  of  the  carmine; 
and  for  the  same  reason  the  section,  on  being  removed  from 
the  carmine,  ahoidd  be  again  washed  in  water  before  being 
placed  in  spirit,  and  then  in  turpentine. 

Such  were  the  carmine-coloured  preparations  which  Messrs, 

■  This  melhoil  of  renderiuK  sections  transparent  lias  been  adopted  in 
Austrin  by  Lciihosa^k  (with  some  elielit  moilihcnl.ion) ;  bj  Ocrincli,  m  Ger» 
mnnj' ;  niid  quite  reccnilj,  bj  Schroeacr  van  der  Kollc,  in  Hollaiid. 
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HBbter  and  Turner  inspected,  and  made  the  subject  of  eom- 
^  inent  in  the  last  number  of  this  journal.  It  is  true,  that  in 
tlie  transverBe  sections  the  spiral  arrangement  around  the 
nxts-cylindcrB  is  frequently,  but  not  always,  very  faint,  in 
consequence,  I  tliink,  of  the  aqueous  solution  of  carmine  in 
which  they  arc  immersed,  and  which  probably  allows  the 
turpentine  to  have  a  greater  influence  on  the  while  substance ; 
for  in  the  un-coloured  preparations,  when  properly  made,  the 
spirals,  or  concentric  circles,  arc  most  distinctly  marked,  and 
their  outlines,  as  well  as  the  intervening  connective  tissue, 
are  more  sharply  defined  than  in  any  sections  of  tlie  medulla 
simply  hardened  in  chromic  acid.  Preparations  of  this  kind 
arc  in  the  possession  of  several  eminent  physiologists,  amongst 
whom  I  may  mention  Professor  Hughes  Bennett,  of  Edin- 
burgh ;  so  that  Messrs.  Lister  and  Turner  will  have  the 
opportunity  of  inspecting  them.  While  the  white  substance 
of  Schwann,  however,  is  thus  distinctly  observable  in  trans- 
verse sections,  it  is  often  but  faintly  seen,  and  sometimes 
invisible,  in  lon^tudinal  sections,  unless  the  medulla  be 
hardened  in  a  peculiar  way,  by  firet  using  a  weak,  and  then 
a  very  */ronjf  solution  of  chromic  acid.  But  even  the  total 
loss  of  this  substance  wOuld  be  of  little  Or  no  importance  in 
tracing  the  course  of  the  tibrea  and  their  relation  to  other 
tissues,  for  their  a Jtis- cylinders  are  rendered  more  than 
naturally  conspicuous  and  strong;  while  their  sharpness  of 
outline,  the  fine  definition  of  the  other  tissues  under  high 
powers,  and  the  advantage  of  examining  them  in  sections  of 
amazing  thickness,  fully  compensate  for  a  loss  which  may 
easily  lie  supplied,  when  necessary,  by  some  other  mode  of 
preparation.  But,  as  already  stated,  whenever  we  wish  to 
ascertain  the  natural  appearance  and  structure  of  the  ncrve- 
tissncs,  wc  must  abstain  from  all  kind  of  preparation.  Before 
1  proceed  further,  however,  I  will  iiricHy  e:(plain  the  doc- 
trines of  Stilling  on  the  structure  of  nerve-fibre. 

In  1835,  Stilling  announced  to  the  Academy  of  Sciences  of 
Paris,  (IS  the  results  of  his  inquiries,  that  the  whole  of  the 
primitive  nerve-fibre — the  membranous  sheath,  the  whito 
substance  of  Schwann,  and  the  axis-cylinder— are  compose<l 
of  a  continuous  network  of  similar  "  elementary  tubules."* 

*  '  Comptcs  Hendiia.'  He  alsio  s'ntits  that  the  finest  brauclies  into  wlilcli 
ibe  procMSCB  of  tlio  nerre-cells  divide,  resenilile  tlsc  "  elcniciitur;  tubules" 
of  ttie  primitive  fibres,  sud  tlmt  tlie  cells  are  ooiiDect«d  villi  esch 
otiicr  b;  (lieir  prorcBScs  (p.  8Q<J).  In  llic  sauie  vnlumc  (p.  9SG),  M. 
Gratiolet  in  forms  tlie  Academy  llml  he  dcacribcil  this  antulflmosis  of  llie 
cell-piticcsiM  u  eulj  |w  1B63.     M.  Onitinlcl  wns  uvidcntlj  not  dintre 
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In  1656,  the  detailed  inquiries  were  published  in  a  qui 
volume,  and  illustrated  by  figures.  The  doctrines,  thuui^  ■ 
not  refuted,  were  received  with  hesitation  on  the  Continent. 
Kolliker  speaks  with  caution  on  the  subject.  He  saya  that 
neither  Stilling's  nor  his  own  preparations  have  convinced 
him  tliat  the  parts  described  and  represented  are  tabular 
elements.  But  while  he  refuses  to  accept  the  "  questionable 
structure"  as  a  normal  part  of  the  nerve-fibre,  he  does  not 
thereby  wish  to  stop  any  further  inquiry,  and  adds,  that 
when  we  consider  the  researches  of  Schultze  on  the  olfactory 
nerve,  and  those  of  Reroak,  Leydig,  and  Hackcl  on  tlie 
nerves  of  the  inverlebrala — researches  which  tend  to  show 
that  the  contents  of  the  nerve-tubes  either  wholly  or  partially 
consist  of  6iic  fibres — we  must  be  cautious  in  judging  of  state- 
ments like  those  of  Stilling.*  Mr,  Lister  attempts  to  account 
for  this  fibroid  arrangement  by  supposing  it  to  arise  from 
the  crystallization  of  the  fatty  constituents  of  the  white  sub- 
stance during  the  process  of  hardening;  but  to  me  it  does 
not  appear  to  resemble  anything  of  this  description;  for  in 
form  it  frequently  presents  the  appearance  of  a  skein  of 
thread  more  or  less  loosely  tangled  ;  whereas,  in  the  crystalli- 
zation of  fatty  substance,  the  fibres,  however  branched  they 
may  be,  are  not  twisted  and  curled  in  different  directions, 
but  radiate  in  comparatively  straight  lines  from  a  common 
centre. 

For  two  years  after  the  publication  of  the  work  already 
mentioned,  Stilling  had  his  attention  constantly  directed  to 
tliese  nerve-fibres,  while  engaged  in  his  recent  work,  in 
which  we  find  him  reproducing  with  the  greatest  confidence 
the  same  doctrines  of  nerve- structure,  and  devoting  to  their 
illustration  an  entire  folio  plate,  containing  no  less  than 
fifty-one  figures,  beautifully  executed,  and  representing  the 
appearances  in  question  with  the  greatest  accuracy.  But 
before  I  proceed  to  the  Ime  explanation  of  these  appear- 
ances, it  will  be  better  to  give  a  little  more  particular  account 
of  Stilling's  latest  descriptions,  so  that  they  may  be  more 
clearly  seen  to  admit  of  this  explanation, 

1.  The  nerve-sheath  consists  of  a  thick  network  of  the 
finest  tubules  or  fibres,  which  cross  each  other,  communi- 
cate, and  take  the  most  varied  direction.  From  this  thick 
network   the  fibres   run — many  of  tbcm  separately — both 

Ihst  Iwo  jcare  earlier  (1850)  tliiaanaslomnsis  wasrfcseribfd  by  myself,  who. 
^n   fur  m   1  cnii  find,  was  Ihe  first  lo  ftnuounce  llie  fact.   {'  Piiilosaphioitl 
rmiisactioiiB.'  1H61,  p*rt,  ii,  p,  BU.) 
•  ■  Ucwebelebre.'    Dritle  Aullngc,  1859,  p,  877. 
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iwards  aiid  outwards.  Those  which  run  outwards  become 
L'tcd  with  the  sheattiH  of  the  neighbouring  uervc-fibreB ; 
vhilc  those  ruaning  inwards  come  into  coTmexioii  with  the 
mtuhtUary  sheath  (white  substance  of  Schwann)  and  the 
aus- cylinder. 

2.  The  white  substance  of  Schwann  consists  of  a  number- 
multitude  of  tlic  finest  fibres,  which  take  tlie  most 
d  course,  but  run  mostly  iu  oblique  or  in  transverse 
itions,   and   establish    a    communicatioa    between    the 

external  sheath  and  the  aus-cylindcr. 

3.  The  axis-cylinder  consists  of  three  layers,  one  within 
the  other,  each  of  which  scuds  out,  in  horizontal  and  oblique 
directions,  numberless  ramiBcations,  which  cross  the  space, 
and  BO  constitute  the  fibres  of  the  white  substance,  and 
come  into  connexion  with  the  so-called  (external)  sheath. 
Whether  the  inner  or  central  portion  of  the  axis-cylinder  is 
hoUow,  or  composed  of  the  finest  fibrils,  is  uncertain,  but  the 
latter  is  more  probable. 

Besides  the  parts  just  described,  each  primitive  nerve-fibre 
contains  an  oleaginous  fluid,  wliicb  hitherto  nas  considered 
to  be  included  between  the  external  sheath  and  the  axis- 
cjlinder,  as  in  a  hollow  space  or  vessel.  But  this  fluid  is, 
ip  all  probability,  contained  in  the  finest  tubules  of  the  white 

ibstance,  as  well  as  in  those  of  the  axis-cylinder  and  the 
ith* 

The  "elementary  tubules"  of  which  each  primitive  nerve- 
'fibre  is  said  to  he  composed  are  exceedingly  small,  varying 
from  the  Tjaa^li  *•*  ^^  ao'oijt^  of  ^  'ine  in  diameter. 

Now  it  would  be  very  difficult  to  account  for  the  produc- 
tion of  such  elementary  fibres  as  these  under  the  influence 
of  chromic  acid,  however  disinclined  we  might  he  to  acknow- 
ledge them  as  parts  of  the  normal  structure,  until  further 
proofs  were  adduced ;  and  therefore,  if  we  really  admit 
their  existence — whether  they  be  tubules  or  only  simple 
fibres,— and  consider,  at  the  same  time,  theprolonged  attention 
of  Stilling  to  the  subject,  as  well  as  the  (acts  brought  to  light 
by  Remak  and  others,  we  ought,  I  think,  with  Kiilliker,  to 
be  cautious  in  pronouncing  a  decided  judgment.  But  the 
question  may  be  completely  set  at  rest,  for,  as  will  presently 
be  seen,  these  supposed  elemeutary  tubules,  or  fibres,  have 
no  actual  existence  whatever, — the  appearances  from  which 
they  have  been  inferred  resulting  solely  from  corrugations, 
ridges,  or  folds  produced  iu  the  white  substance  by  the 
action  of  the  chromic  acid. 


e  Untersucli.,'  *te  Liefening,  p.  I 
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The  medullary  Eheath,  or  white  st-mi-fluid,  U  semi-fluid 
and  exceedingly  pellucid,  of  great  refrangibility,  extremely 
extensible,  but  inelastic,  and  of  a  peculiarly  viscid  nature,  so 
that  when  ita  continuity  is  interrupted,  or  whenever  it  is  in 
any  way  disturbed,  it  has  little  or  no  tendency  to  return  to 
its  original  position ;  and,  like  other  semi-fluid  and  viscid 
substances,  may  be  drawn  into  fibres  or  into  delicate  expan- 
sions of  extreme  tenuity.  In  its  natural  position  around  the 
axis-cylinder  (PI.  IV,  fig.  a) ,  its  outer  and  inner  surfaces  {b,  c), 
where  they  are  seen  side  by  side  at  the  lateral  parts  of  the 
fibre,  give  rise  respectively  to  the  outer  and  inner  contour  or 
line ;  but  if  it  constituted  the  entire  fibre,  instead  of  only  a 
layer  around  the  axis-cylinder  (a),  it  is  evident  that  it  would 
be  bounded  only  by  a  single,  outer  contour,  or  dark  line,  on 
each  side.  Now  a  fold  or  ridge  (fig.  1)  raised  up  from  the 
white  substance  presents  to  an  eye  looking  down  on  its 
convex  surface  the  same  appearance  as  such  a  fibre  would 
present ;  that  is,  it  appears  as  a  fine  tubule  or  fibre  bounded 
on  each  side  by  a  single  dark  outline.  When  I  directed  my 
attention  to  nerves  hardened  in  chromic  acid,  with  the 
special  view  of  ascertaining  the  cause  of  the  fibroid  appear- 
ance, I  soon  became  conduced,  from  many  reasons,  that 
these  so-called  fibres  are  produced  in  the  way  I  have  just 
stated.  The  first  peculiarity  likely  to  strike  an  observer  is 
the  unnatural  thickness  of  the  layer  of  white  substance,  and 
consequently  of  the  entire  fibre  (fig.  2).  This  increase  in 
diameter  would  of  course  be  attributed  by  Stilling  to  the 
separation  from  each  other  of  the  so-caUed  "  elementary 
tubules,"  which  on  that  account  have  a  more  striking 
resemblance,  at  first  sight,  to  actual  fibres.  But  if  these 
were  really  fibres,  there  would  be  vacant  spaces  between 
them,  whereas  they  are  all  connected  together  by  inter- 
vening portions  of  the  hardened  and  brittle,  but  extremely 
transparent  white  substance.  Nothing  at  first  sight  can 
look  more  like  fibres  or  tubules  than  the  loops  at  a  a,  fig.  2 ; 
and  yet,  on  closer  examination,  they  were  found  to  be  only 
the  rounded  borders  of  portions  of  the  white  substance  pro- 
jecting from  the  surface ;  for  they  inclose  a  transparent 
layer  which  connects  their  edges  with  the  rest  of  the  primi- 
tive-fibre.  On  the  opposite  aide,  at  b,  is  seen  what  might 
easily  be  mistaken  for  a  broken  fibre;  but  it  is  nothing  more 
than  the  broken  edge  of  a  projection  similar  to  those  at  a  a, 
with  a  transparent  and  almost  imperceptible  layer  of  white 
substance  connecting  it  with  the  general  surface.  In  fig.  3, 
at  a,  the  same  appearance  is  still  more  satisfactorily  ex- 
plained ;  for  here  a  piece  of  the  rounded  border  of  the  pro- 
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Imsionj  with  part  of  the  transparent  interior,  hae  been 
broken  off.  It  will  be  understood,  then,  that  all  the  folds, 
ridges,  or  apparent  elementary  fibres  represented  in  fig.  2, 
ore  connected  together  by  an  intervening  layer  of  tlie  white 
substance,  which  has  a  convex,  concave,  or  some  other  kind 
of  plane,  surface.  SomctimeB  the  surface  of  a  primitive- 
fibre,  hardened  in  ctiromic  acid,  resembles  a  piece  of  parch- 
ment crumpled  into  a  multitude  of  folds  of  different  shapes 
and  lengths,  and  loosely  arranged  around  a  central  axis ;  and 
iometimes  it  presents  ^-ery  much  the  same  appearance,  and 
ia  indeed  in  the  same  condition,  as  the  fissured  bark  of  an 
old  tree,  or  the  shrivelled  bark  of  a  young  twig  torn  while 
green  from  the  parent  stem.  At  tlie  upper  and  broken  end 
of  fig,  2  the  superficial  parts  of  the  folds  or  ridges  have 
heen  brushed  away,  but  the  sharj)  edges  of  their  bases  may 
be  distinctly  seen.  Fig.  3  represents  a  primitive-fibre 
dM)rived,  in  the  same  way,  of  the  superficial  parts  of  the 
folds,  except  at  a  ;  bnt  the  sharp  and  fractured  edges  of  the 
subjacent  substance  from  which  they  have  been  swept  are 
very  conspicuous,  and  have,  in  one  place,  a  kind  of  spiral  or 
concentric  arrangement  around  the  axis -cylinder,  which  axis 
is  probably  the  cause  that  determiiica  such  an  arrangement, 
nnder  the  corrugating  influence  of  chromic  acid.  Figs.  4 
and  5  represent  two  detached  pieces  brushed  from  the 
surface  of  a  primitive- fibre.  In  both,  the  apparent  ele- 
mentary tubules  or  fibrils  arc  connected  by  a  thin  layer  of 
white  substance  ;  and  in  fig,  5,  where  this  substance  is  bent 
in  different  planes,  it  is  evident  that  everj'  angular  deviation 
from  the  plane  surface  gives  rise  to  the  appearance  of  tubnic 
or  fine  fibre. 

Although  quite  satisfied  with  the  above  explanation  of  the 
appearances  in  question,  I  thought  that  if  similar  or  nearly 
similar  results  could  be  produced  in  the  fresh  nerve-fibre  by 
simple  tnechanicnl  disturbance  or  manipulation,  and  without 
the  use  of  any  chemical  agency,  the  facts  would  be  un- 
deniably established.  For  the  purpose  of  this  inquiry,  I 
examined  on  several  occasions  under  the  microscope  some 
spinal  nerves  of  the  ox  and  of  other  animals,  immediately 
after  death,  and  moistcnetl  only  with  fresh  serum  of  the 
blood.  The  primitive-fibres,  when  uninjured,  had  the  well- 
known  semblance  of  translucent  tubes  with  double  contours 
(as  shown  in  fig.  6) ;  and  no  traces  of  finer  elementary 
tubules  or  fibrils  could  he  discovered  in  tbcm,  even  under 
high  magnifying  powers.  But  when  the  bundles  of  nerves 
Were  torn  asunder,  and  finely  separated  by  means  of  needles, 
the  white  substance  assumed  a  great  variety  of  appearances, 
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which  were  manifestly  due  to  notliinp  but  simple  meohatiicu  1 
diaturbancG.  The  injury  was  often  limited  to  the  sides  of 
the  fibre,  and  consisted  only  of  indentations  or  figures, 
hich  were  sometimes  plain  and  smooth,  as  in  fig.  7,  and 
sometiraes,  as  in  iig.  8,  more  or  less  twisted  into  spiral 
ridges,  wliich  had  a  considerable  resemblance  to  tine  ele- 
mentary fibrils.  The  white  substance  between  the  two 
contours,  represented  in  fig,  9,  had  a  completely  spiral 
arrangement,  and  might,  if  insufficiently  examined,  have 
been  compared  to  the  fibres  of  a  partially  untwisted  rope ; 
but  it  evidently  consisted  of  a  continuous  mass,  in  the  same  con- 
dition as  a  twisted  cylinder  of  glass,  so  that  the  appearance 
of  fibrils  or  tubules  was  caused  by  the  prominent  edges  of 
the  spiral.  Sometimes  (as  in  figs.  10  to  15)  two  portions  of 
the  white  substance  between  the  double  contour  was  drawn 
asunder  to  a  variable  distance,  and  in  such  a  manner  that 
the  intervening;  and  viscid  lamina,  or  expansion,  was  thrown 
into  a  series  of  folds  which  might  readily  have  been  mis- 
taken for  tubules.  But  these  ridges  or  folds  (represented 
by  the  light  lines)  were  obviously  continuous  at  their  sides 
with  the  pearly  transparent  substance  in  the  spaces  between 
them.  In  fig.  Ifi,  a  similar  state  of  the  fibre  is  very  satis- 
factorily seen  ;  for  the  lower  portion  [a]  between  the  separa- 
tion consists  of  fibre-like  ridges,  while  the  upper  expansion 
(I/)  is  only  slightly  undulated. 

When  the  nerve-fibre  was  stretched  and  dragged,  or  other- 
wise rudely  handled,  the  wrinkles  and  undulations  were  not 
coufined  to  its  sides,  but  extended  over  its  entire  surface,  as 
represented  in  fig.  17.  Sometimes  they  originated  from 
between  the  double  contour,  where  the  white  substance  was 
frequently  fissured  or  indented,  and  after  a  short  but  varioua 
course,  they  fiattened  and  subsided  into  the  surrounding 
surface,  or  intercommunicated  as  apparent  fibres  in  a  kind  of 
anastomosis.  This  laat-meiitioncd  appearance  is  remarkably 
well  seen  in  fig.  18.  At  the  upper  part  of  the  fibre,  on  the 
left  side,  the  white  substance  was  thrown  into  a  convolution, 
which  gave  it  the  appearance  of  having  two  double  contours 
at  that  spot.  Loner  down  was  a  thick  eouves  elevation  or 
fold,  which  stretched  transversely  across  from  one  double 
contour  to  the  other;  and  on  either  side  of  this  were  nume- 
rous smaller  folds  of  precisely  the  same  kind,  and  having  a 
remarkable  similitude  to  anastomosing  fibres.  In  some  parte 
(see  fig.  19)  the  surface  of  the  fibre  consisted  entirely  of 
large  convolutions  like  those  of  the  cerebral  hemispherea ; 
whUe  in  other  parts,  as  in  fig.  '20,  these  convolutions  sub- 
divided into  apparent  fibres  or  tubules.      Even  when  the 
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contents  of  the  uervc-fibre  were  squeezed  out,  they  assumed 
theaame  diversity  of  form.  Fig.  31  a  is  a  large  globule 
of  white  substance  variously  wriukled ;  in  two  other  globules 
(i  i)  the  surfaces  have  been  thrown  into  a  kind  of  network 
of  wriiildcs  or  folds,  like  the  surface  of  the  fibre,  fig.  18.  In 
the  globule  (c)  the  ridges  have  a  spiral  arrangement ;  and  at 
(/,  ft  fold  or  ridge  arising  from  the  inner  contour,  has 
exactly  the  appearance  of  a  tubule  or  fine  fibre  ;  but  near  the 
centre  of  the  globule,  it  subsides  into  the  BUiooth  convex 
surface  M'hich  surrounds  it.* 

After  I  had  observed  all  these  appearances  as  the  effects  of 
mautpulution,  I  carefully  dissected  another  fresh  nerve,  and 
having  selected  some  uninjured  primitive- ft Ijres,  like  the  one 
peprewiiited  in  fig.  fi,  I  introduced  under  the  thin  covering- 
glus  a  little  acetic  acid,  and  watched  the  result.  Tlie  imme- 
diate effects  were  a  multitude  of  very  small  depressions  or 
pita,  which  showed  like  the  fine  marks  of  a  mezzotinto 
engraving  (see  fig.  22).  These  were  succeeded  by  deeper  and 
larger  depressions  prolonged  in  different  directions,  so  that 
the  intervening  elevations  might  have  easily  been  mistaken 
for  tubules.  Sometimes  these  ridges  were  more  or  less 
longitudinal,  but  short,  and  rcHeiobled  the  elevations  in  the 
fissured  bark  of  a  tree  (see  fig.  22),  Sometimes  they  ran 
transversely  and  obliquely,  and  joined  in  a  complete  network ; 
or  turned  about  in  loops,  or  in  spirals  like  the  spirals  seen  at 
the  cut  ends  of  fibres  hardened  in  chromic  acid  (see  figs.  22 
and  23).  It  was  evident  that  all  these  appearances  were  due 
to  the  same  state  of  the  white  substance  as  that  which  has 
been  shown  to  be  produced  by  mere  mechanical  disturbance. 

•  Stilliits  maiiitaina  lliat  in  tlie/wi  uerve-Dbre,  tlie  iniiEr,  like  tlie  outer 
contour,  dries  not  form  a  coiitinuoiis  or  uniutr^rrapted  line,  bill  ^liU  in 
various  ways,  and  teitdi  prorctfi  lo  the  axit-a/ltHder  ;  and  llmt  under  a  low 
power  (bi>  ligures  are  mu^iOed  1100  diajneiers)  it  teemn  to  Iihvh  a  ooii- 
tiaaoiu  bouudiu-j  liueonlj  be(^auae  llie  "  elemeatur;  tubules  or  Qbres"  |ira- 
eeeding  Iriim  it  caniiol  bu  bfeu  un  accouut  of  tlicir  eitreme  trausparenc^  iu 
thi  frcsb  state.  "  Wcnn  man  abcr  bei  starkeren  Vcr^roaseruiigcii  wrglultig 
unlcnuohl,  so  wird  man  Bndc^ii,  daas  dir  tuiicre  Conluur,  ubeii  so  wic  die 
iouere.  nicbt  tiels  ciae  liuienformige  Uegrauzung  bildet,  sondern  viclfacli 
tiBterhMclion  tst,  siob  tbeiili  fortsiitie  ge^a  deu  Aseiicvliuder  hiu  aus- 
■codet,  und  nacli  kiinerem  Terlaufe  iu  CouiiuuitiLl  abgebriicliuii  nnscliciueud 
■ttfliort,  uud  dass  sie  nur  dcaholb  deii  Aiisalieia  eincr  Begriiucunf^sliilie  |;iirbl, 
Weil  die  nach  ianea  wie  uach  ausseii  ausleureudcu  FasHrn  oder  Uolirclioii, 
VMca  ihrer  Durcbsichtigkeit  im  friacheu  Zustande,  iiiclit  erknnnt  wcrdeu 
kJooeu."  (•  Neue  Uolersuch.,'  4le  Lief.,  |ip.  730-31.)  Tbnse  di»i»io"»  of 
tlie  inner  coutbur,  u  wcU  as  tlio  processea  or  fibres  wbicli  lie  beiicvca  it 
Moda  lo  tbc  nxis-cjliuder,  are  nolhiiie  more  thun  tbe  iiidc-.nlatious,  0<ir- 
ngftlioui,  and  folda  aliown  in  figs,  if  and  18  lo  result  froiiL  mere  meclia- 
nial  iujur;. 
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With  regard  to  the  striichire  of  the  external  or  mem- 
branous sheath  of  the  primitive  nerve-fibre,  there  is  some 
difference  of  opiaion  amongst  anatomists.  Aecording  to 
Schwann,  and  Todd  and  Bowman,  it  is  a  structureless,  homo- 
geneous, and  finely  grantdor  tissue;  while  Fontana,  Valentin, 
Kemak,  Ilenle,  and  others,  have  described  it  as  composed  of 
fibres  which  cross  each  other  in  different  directions.  Ac- 
cording to  my  own  observations,  it  consists  of  fibres  of 
different  shapes  and  sizes,  but  sometimes  of  such  extreme 
delieacy,  that  when  in  close  apposition  they  apiiear  to  be 
fiised,  as  it  were,  into  a  homogeneous,  finely  granular,  but 
uucleatcd  membrane.  Some  of  these  fibres  are  broad,  flat  or 
riband -shaped,  of  a  faint  or  shadow-like  aspect,  and  spotted 
at  intervals  with  exceedingly  pale  and  delicate  granules ;  they 
are  joined  together  at  their  edges  and  proceed  from  the  whole 
breadth  of  their  nuclei,  which  are  occasionally  oval,  hut 
generally  very  elongated  and  spotted  with  the  same  kind  of 
granules  as  the  fibres;  they  arc  frequently  found  covering, 
as  with  a  continuous  nucleated  membrane,  the  entire  surface 
of  many  of  the  smaller  primitive- tubules.  Other  fibres 
composing  the  external  sheath  are  of  smaller  diameter,  but 
sometimes  less  delicate  and  branched;  they  proceed  from 
the  ends  of  their  nuclei,  which  are  also  occasionally  coarser 
and  of  darker  outline. 

About  two  years  hack,  while  examining  some  sections  of 
the  spinal  cord  of  the  Calf  and  of  other  young  animals,  pre- 
pared  according  to  my  o'wn  method,  I  was  surprised  at 
finding  that  the  whole  of  the  white  columm  were  studded  with 
nucleated  cells  which  adhered  to  the  sheaths  of  the  primitive- 
fibres,  and  occupied  the  spaces  between  them.  Now,  there 
is  reason  to  believe  that  in  the  adult  these  celts  become 
developed  into  filamentous  tissue ;  for  in  the  ox  and  other 
full-grown  animals  I  found  that  the  cells  had  disappeared, 
but  that  their  nuclei  were  atiU  present  between  the  primitive- 
fibres,*  In  a  short  exposition  which  I  gave,  last  summer,  at 
the  University  of  Edinburgh,  of  some  of  the  most  important 
points  in  the  anatomy  of  the  spinal  cord,  I  alluded  to  the 
presence  of  these  nucleateil  cells  in  the  white  columns.  It 
appears,  however,  that  McBsrs,  Lister  and  Turner  were  not 

•  For  furtlier  information  on  tliis  flubjeot,  see  mj  late  ReecArcbes,  rosd 
bcrorc  the  Eoyul  Society  in  1SS8,  and  puhliahod  iu  the  lint  port  ai  llie 
■  FLiloaopliicnI  TniDsactioiis'  for  tbe  precerit  jcor.      1   ma;  also  take   lhi« 


opItortuQitjofcaHingaltcBtion  to  an'0«//ijM"of  tbc  Aiialo'inv  of  the  Spinal 
Cord,  published  in  No.  iii,  ISSS,  of  Beale's  'Arcliives  of  Mediciac,'  mid 
tvril.ten  fur  ILe  u^  of  those  who  liuve  not  time  for  reading  Ibe  more  detailed 


able  to  find  them  or  tlieir  nuclei  in  sections  simply  hardened 
in  fliromic  add,  but  noticed  occasional  nuclei  on  the  sheaths 
of  the  fibres  in  the  sciatic  ncnc.  In  most  parts  of  the  cord, 
when  simply  hardened  in  chromic  acid,  it  is  certainly  very 
ditlicult  to  detect  them  ;  for,  being  about  the  size  of  the  cut 
ends  of  the  smaller  fibres  and  blood-vessels,  they  are  scarcely 
itistinj^nishable  in  the  confused  and  badly  defined  matrix  in 
which  they  are  imbedded.  Stilling,  even  with  a  magnifying 
jwwcr  of  1100  diameters,  has  failed  to  detect  these  bodies 
lu  the  cord  of  the  Calf.  But  in  preparations  made  according 
to  my  method  they  may  be  seen  with  the  greatest  facility 

I  a  power  of  400  diameters,  in  consequence  of  the 
or  definition.  Even  with  the  simple  use  of  chromic 
lowcver,  they  may  be  very  readily  found  towards  the 
end  of  the  cord, — in  the  coccygeal  region ;  for  here 
hite  columns  arc  very  much  snMivided  by  numerous 
'ing  fissures  containing  pia  mater  and  connective 
in  which  the  cells  or  their  nuclei  abound. 

Description  of  Two  New  Species  of  STArRASTRUM,  by  W. 
Akcueb;  a  New  Gents  ajid  Species  of  Desmidiace«, 
by  the  Rev.  N,  V.  Dixon  ;  and  some  cast'*  of  Abnormal 
Growth  of  DE3M[DiACE.e,  by  W.  Akcher. 

(Head  brfore  Ihc  Dulilin  Nutiirnl  H is lorr  Society,  on  FriJsy,  June  Sd  , 
1B5U;  extracted  from  llie  'Natural  History  Review  uld  tluarterlj  Jouniiil 
of  8cit3ic«'.'  fur  Oct.  1858.) 

In  these  days  of  cancelling  from  our  lists,  and  their  con- 
■olidation  with  others,  of  numerous  species,  or  reputed  sitecicB, 
in  the  v^ous  walks  of  natural  history, — and  tins,  no  doubt, 
ID  many  cases,  with  much  reason, — it  may  appear  unjustifiable 
Hibness  and  temerity  on  my  part  to  come  forward  fur  the 
purpose  of  describing  the  following  two  new  forms  to  l>e  added 
to  oar  li8t£  of  Desmidiacea;.  But  in  a  more  extended  point  uf 
new,  in  regard  to  what  is  a  species  and  what  is  not,  it  seems 
to  me  that  naturalists  are  proue  to  err  in  one  of  two  dircc- 
lioas :  they  either  restrict  the  number  of  species  in  their  lists 
Tltliin  too  narrow  limits,  or  inordinately  increase  their 
ttomber  by  giving  a  name  and  specific  rimk  to  nhnost  every 
nrution  which  they  encounter.  On  tlbc  one  hand,  because, 
between  two  hitherto  recognised  distinct,  but  allied  species. 


r 

^^^H  there  are  occasionally  found  fomiB,  as  it  wprc  intermci 
^^^H  connecting  tliem,  it  is  aBBiiined  that  these  two  ori^itaJ  foi 
^^^^K  must  neceBBarily  make  but  one  species.  On  the  other  hand, 
^^^H  thoBC  naturalists  might  possibly  be  not  wanting  who  would 
^^^^1  feel  inclined  to  consider  not  only  the  two  original,  but  also 
^^^H  one  or-  several  of  those  intermediate  forms,  as  themBelvcs 
^^^^B  species.  Both  extremes,  as  it  seems  to  me,  may  be  wrong. 
^^^H  Alight  it  not  be  expected  to  be  the  case  that  the  limits  of 
^^^H  variation  of  each  of  the  two  original  species,  so  nearly  allied, 
^^^^1  might,  so  to  speak,  so  touch  each  other  at  the  margin,  as  to 
^^^H  seem  to  unite  them  together,  and  give  rise  to  the  assumption, 
^^^V  always  plausible,  but  perhaps  not  always  correct,  that  one  of 
^^^^  the  original  species  could  (and  does) ,  by  a  series  of  transitions, 
pass  into  the  other?  If  any  one  species  become  modified,  is 
it  not  to  be  expected  that  the  characters  of  the  most  nearly 
^^^^  allied  form,  and  not  those  of  one  remote  in  affinity,  will  be 
^^^^L  those  which,  to  a  greater  oir  less  degree,  it  will  he  likely  to 
^^^H  simulate?  Under  this  liypothesis,  the  two  original  forms 
^^^V  would  still  justly  be  considered  true  and  distinct  species — in 
^^^^  contradiction  to  the  opinion  of  the  former  class  of  naturahsta 
— while  the  forma  intermediate  would  be  but  variations 
(perhaps  but  of  a  temporary  or  local  nature),  some  derived 

I  from  one  species,  some  perhaps  from  the  other,  and  could  by 
no  means  be  looked  upon  as  true  species — in  opposition  to 
the  views  of  the  latter  class  of  naturalists.  I  do  not  mean  to 
intimate,  when  a  hitherto  acknowledged  species  is  rejected, 
that  I  imagine  the  step  always  to  be  an  erroneous  one,  for  he 
who  successfully  demolishes  the  spurious  claims  of  a  mere 
book-species  does  science  a  good  service  ;  but  it  seems  to  me 
that  what  I  have'tried  to  express  is  a  state  of  things,  the  pos- 
sibility of  the  existence  of  which,  by  those  who  are  anxious  Ut 
suppress  species,  may  sometimes  be  lost  sight  of  or  ignored, 
'fhere  can  be  no  douht,  however  (and  especially  amongst 
microscopic  forms),  that  our  lists  are  more  or  less  encumbered 
with  the  redundant  names  of  false  species,  which  furtlier 
research  will  doubtless  evenhially  prove.  Many  forms  which 
now  pass  under  distinct  names  may  hereafter'  be  found  not 
worthy  to  take  specific  rank  in  oiu-  systems.  And  here  it  is 
that  the  difficulty  lies.  In  order  to  prove  the  identity  of  two 
reputed  species,  over  which  there  hanga  a  doubt,  not  only 
must  the  happy  opportunity  he  afforded  of  tracing  the  or- 
ganism through  its  whole  course  of  life,  but,  on  the  part  of 
the  observer,  the  requisite  leisure  and  patient  assiduity  must 
not  be  wanting. 
No  doubt  it  is  much  easier  to  describe  a  new  species  thaul 
demonstrate  that  two,  or  perhaps  more,  familiar  forms  ate  " 
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difFerent  states  or  phases  of  one  aiid  the  same  organism. 
Nevertheless,  when  a  form  ondescribecl  and  quite  distinct 
from  any  of  its  nearest  allies  in  tlie  same  genus,  and  distin- 
guished by  marks  as  decided  and  striking  as  those  by  which 
species,  which  are  imi^-ersally  acltnowledged,  are  separated, 
presents  itself  occasionally,  perhaps  abmtdantly,  and  whicli 
may  as  likely  be  met  with  by  other  observers,  it  seems  to  me 
right,  nay  essential,  that  it  should  he  distinguished  by  a 
name,  and  its  diagnostic  characteristics  carefully  recorded. 

I  offer  the  foregoing  remarks,  which  it  may  be  proper  to 
state  were  written  considerably  before  the  Hymeuophyllnm 
diseu98iouaro8e,a8aiiologeticformy  venturing  to  bring  forward 
the  following  description  of  two  species  of  Staurastrum  ;  and 
yut,  perhaps,  they  are  not  strictly  applicable,  for  these  new 
forms  appear  to  me  abundantly  distinct  from  every  other 
species,  and  in  no  way  to  be  mistaken  for  mere  intermediate 
or  gradatioiial  variations.  To  some,  however,  it  may  seem 
premature  to  describe  them  without  knowing  the  sporangial 
state.  It  will  be  recollected,  however,  that,  of  very  many  of 
the  species,  as  described  in  Rails'  '  British  Desmidieee,'  the 
sporangium  is  not  known,  nor,  when  known,  can  there  usually 
be  important  distinctions  drawn  from  it.  I  trust  tlie  follow- 
ing may  wrve  as  a  description  of  the  new  forms : 

Family  Debmidiaces. 

■       Genua  STAtRAsxaDM,  Meyen,  Breb.,  Ralfg,  &c. 
Staurastrum  oxyacarttha  (sp.  nov.) 

Specific  characters  :  Frond  rough  with  minute  granules ; 
segments  broadly  fusiform,  with  incurved  processes ;  end  view 
tri-radiate,  each  side  having,  disposed  at  equal  distances,  a 
pair  of  depressed,  slender,  subulate,  acute  spines. 

Locality ;  Pools  near  "  Sugar-loaT'  Mountain,  on  the 
Roundwood  road  ;  rare. 

General  description :  Frond  nearly  as  long  as  broad  ;  seg- 
ments rough,  with  minute  granules,  broadly  fusiform,  inner 
margin  somewhat  more  turgid  than  the  outer,  and  forming 
at  constriction  a  broadly  triangular  notch,  tapering  at  each 
side  into  a  colourless  process  incurved  or  converging  with 
that  of  the  opposite  segment,  having  the  granules  theron 
arranged  in  transverse  Uiies,  and  cleft  at  the  extremity  into 
tttree  or  four  minute  subulate  spines ;  frond  furnished  at  cuds 
Vfotx  each  side  with  a  pair  of  slender  subulate,  acute, 
depRMed  spines,  wliich  are  apparent  iu  the  front  view.     End 
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view  tri-radiate,  having  projecting  frum  each  side  at  equal 
intervals  tlie  parallel  pair  of  spines  unaccompanied  by  othera ; 
processes  terminating  each  angle  in  this  view,  straight,  elon- 
gate ;  eiidrochrome  restricted  to  the  centre,  triradiale. 

Length  of  froud,  t^q  of  an  inch;  breadth,  ^^^  to  2^,1;; 
breadth  of  constriction  iVro- 

Plate  VII.     Fig.  1,  front  yiew  ;  fig.  2,  end  view. 

This  form  appears  to  me  very  distinct  from  any  described. 
The  presence  of  the  conspicuous  pair  of  acute  spines  pro- 
jecting from  each  margin  at  end  view  distiugnishes  it  bvja 
all  but  Stauragfrum  veslitum,  but  in  that  species  the  spines, 
which  are  apparent  only  iu  the  end  view,  are  emarginate  at 
the  ends,  and  often  accompanied  by  others  of  considerable 
Bi»e;  and  indeed,  even  the  smaller  are  themselves  often 
emarginate ;  moreover,  in  the  front  view  it  differs  by  its 
converging  process.  It  is  also  considerably  smaller  than 
Stawaslrum  vesliium,  being  not  more  than  half  its  width, 
which  diameter  in  that  species  greatly  exceeds  its  length. 
The  converging  processes  in  front  \iew  are  somewhat  like 
those  of  S.  cyrtoceruin ;  but  in  that  species  there  are  no  spines 
at  the  ends  of  the  fronds,  and  the  processes  in  end  view  are 
not  BO  much  prolonged,  and  are  curved  in  place  of  straight. 
The  presence  of  the  marginal  spines  in  end  view,  and  the 
incurved,  not  divergent,  or  parallel  processes  in  the  front  view, 
distinguish  this  from  S.  paradoxam,  S.  gracUe,  and  S.  poly' 
morphum. 

Stauraatrum  nitidum  (sp.  nov.)  ^^M 


Specific  characters :  PVond  rough  at  tlic  ends,  with  a  senes 
of  papilla-like  granides ;  segments  broadly  elliptic ;  end  view 
triangular;  sides  convex,  vrith  a  submarginal  series  of 
papillfe ;  angles  not  inflated,  mucronate. 

Locality:  Pools  near  "  Sugar-loaf ;"  rare. 

General  description :  Frunds  about  as  broad  as  long ;  seg- 
ments broadly  elliptic,  inner  margin  somewhat  more  turgid 
than  the  outer,  sub-mammillate  at  each  side,  terminated  by  a 
mucro,  and  on  tlie  outer  margin  rough  with  a  scries  of 
minute  papillae,  otherwise  smooth  ;  constriction  forming  a 
broad  notch,  with  an  acute  angle ;  end  view  triangular,  sides 
convex,  with  an  inwardly  curved  sub-marginal  series  of 
papillee,  their  summits  directed  8omei>hat  towards  the  angles 
angles  not  inflated,  the  last  papilla  forming  a  terminal  mucro 
endochrome  in  both  views  dispoucd  in  a  radiate 
gelatinous  investment  evident. 
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Length  of  frond,  jl^  to  j^j ;  breadth  of  frond,  j^\„ ; 
breadth  at  constriction,  xi  50  of  an  inch. 

Plate  VII,     Fig,  3,  firont  view  ;  fig.  4,  end  view. 

This,  although  not  a  complei  form,  owing  to  its  brilliant 
and  beautifully  radiatcly- disposed  eudochrome  (iu  front  riew 
almost  in  fillets),  is  an  extremely  pretty  species.  In  end  view 
its  non-iuflated  mucronatc  angles  and  series  uf  papilla;  dis- 
tinguish it,  I  think,  from  every  other  Stsiurastrnra.  In 
front  view  it  somewhat  resembles  S.  aspenim,  Breb.,  a,  but 
tbe  minute  spines  on  the  outer  margin,  in  tbat  species,  arc 
usually  emarginate  or  cleft  at  the  ends,  or  dilated,  and  the 
segments  are  not  niucronate  at  each  angle,  nor  is  tlie  endo- 
chrouie  radiately  disposed.  In  the  form  in  question,  the 
convex  sides,  mucronate  angles  in  end  view,  and  granules 
not  scattered,  distinguish  it  from  S.  pimctulntum.  I  do  not 
tiiink  1  need  contrast  it  with  any  other  species,  and  I  believe 
thai  both  the  foregoing  tbrins  liave  only  to  be  seen,  when 
their  perfect  distinctness  would  be  at  once  apparent. 


New  Gents  and  Species  in  the  Desmioiace.«. 

[  beg  lea\'e  to  submit  to  the  notice  of  your  Society  the 
following  account  of  a  form  of  Desmid,  which  I  have  lately 
met  with  in  this  neighbourhood,  and  which  I  believe  has  not 
hitherto  been  described.  The  frond,  as  represented  in  Plate 
VII,  figs-  ^—7,  is  simple,  compressed,  with  a  deep  and  acute 
nping  constriction  between  its  segments,  which  are  thrce- 
k>bed,  the  line  separating  the  extreme  from  the  basal  lobes 
being  parallel  to  the  line  of  separation  of  the  segments.  It 
has  no  inflation  on  its  surface,  but  exhibits  on  its  margin  a 
few  mucronate  spines.  This  form  appears  to  rac  to  be  geue- 
rically  distinct  from  both  Micraaterias  and  Euastrum ;  bora 
the  former  in  the  direction  of  the  separation  of  its  lobes,  Irom 
the  latter  in  the  absence  of  inflations.  In  these  characteristics 
it  agrees  with  Micrasterias  oacilans  and  M.  pitmalijida,  Ralfs, 
M  wdl  as  with  the  form  Holocystu  oscilana,  Hasaali,  de- 
•eribed  by  Dr.  Haasall,  and  referred  to  by  Mr.  Ralfe  ('  Bri- 
tiah  DesmitKew,'  pp.  fi9 — 77),  and  it  is  worth  considering 
whether  these  forms  should  not  be  all  grouped  together  in  a 
tiew  genus.  Before  proceeding,  however,  to  give  the  com- 
plete description  of  this  proposed  genus  and  the  thi'ee  species 
which  it  would  contain,  I  beg  leave  to  oSer  a  few  remarks  on 
the  different  manner  ui  which  the  segments  are  divided  in 
Uioec  Desmida  which  have  lobed  or  divided  segments,  and 
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whicli  for  this  reason  I  take  the  liberty  of  calling  Schtzonti 
Deemids. 

The  typical  mode  of  division  (as  exemplified  in  Euastrum 
pirmatum,  E.  oblongum,  fee.)  appears  to  be  into  three  portions 
or  subdivisions .-  the  first,  next  the  line  of  separation  of  the 
segments,  extending  aci-oss  the  frond,  and  embracing  the  two 
basal  lobes;  the  second,  including  the  median  lobes;  and 
the  third,  the  extreme  or  end  lobe.  This  last,  or  third  sub- 
division, is  the  most  constant.  The  two  former  are  frequently 
represented  by  a  mere  sinuosity  or  shallow  indentation  where 
the  third  is  distinctly  developed,  but  we  never  find  the  first 
subdivision  distinct,  and  tlie  second  and  third  imperfectly 
separated.  The  whole  three,  indeed,  may  be  merely  marked 
by  slight  sinuosities,  as  in  Euastnan  cunealum,  but  if  any  one 
is  separated,  it  is  the  third ;  and  this,  I  may  observe,  is  the 
order  of  development  of  the  subdirisions  in  the  growing  seg- 
ment of  the  tyj)ical  Micrasterias.  The  new  segment  ia  first 
hemispherical ;  the  third  subdivision  is  then  developed  ;  and 
afterwards  the  first  and  second  are  separated. 

For  the  purposes  of  description  these  three  subdivisions 
might  be  denoted  by  the  letters  a,  b,  c ;  and  their  partial  or 
complete  development  marked  ae  follows  : — When  the  buIhIi- 
visions  are  distinctly  sepaj^ted,  their  sj-mbols  might  l» 
separated  by  commas,  thus,  a,  b,  c ;  when  any  two  or  more 
are  merely  marked  by  a  sinuosity,  they  might  be  represented 
thus,  a"~b ;  and  if  there  is  no  trace  of  separation,  thus,  ab  ,- 
and  if,  at  the  same  time,  the  direction  of  the  lines  separating 
the  subdivisions  were  notc*l,  the  full  description  as  regards 
the  divisions  of  the  segments  would  be  given.     Thus : 


Buaslrum  etmtulnm  would  lie  rcprcaented  by  ar~'b  c. 

„        pisnaluin  „  „  a,   b,  e,  pnrailel. 

„         oblongmn  „  „  a,    b,  c,  subniidal 

Micraalrriat  denliculala     „  „  a,    h,  c,  radjul 

EnailruiH  pecUaaUm  „  „  a'~'b,  c,  paralleL 

And  our  new  form  „  „  ab,  e,        parallel. 


The  direction  of  the  lines  of  separation  of  the  subdivisions 
the  SchizomerouH  Desmids  vanes  from  parallelism  to  true 
radiation,  and  at  the  same  time  the  intervals  between  the 
Buljdivisions  close,  so  that  in  Micraslerias  deniieulaia,  rolala, 
and  jimbriala,  the  frond  appears  almost  entire  with  radial 
lines  on  its  surface,  I  think  regard  ought  to  be  had  to  this 
characteristic  in  placing  tlie  genera  and  siieciea  of  Euastrura 
and  Micrasterias  between  tbe  filamentous  forms  on  the  one 
hand  and  the  Cosmaria  on  the  other ;  that  the  foi-ms  with 
parallel  subdivisions  should  come  firet ;  the  Euastra,  so  well 
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marked  by  tlieir  peculiar  inflatioiiB,  a  few  uf  which  are 
parallel,  but  the  majority  subradial,  next;  aiid  the  Micraa- 
terias  Utst,  tenninatlng  with  the  radial  closed  species,  from 
which  the  transition  would  be  easy  to  the  Cosmaria,  among 
which  traces  of  radiation  still  appear  in  the  eudochrome  of 
C.  Jtalf»ii,  in  the  ridged  surface  of  C,  undvlatum,  and  the 
crenated  margin  of  other  species.  The  whole  group  of 
Schizomerous  Deaniids  then  might  be  distributed  among 
three  genera — the  first  containing  M.  oscilans,  M.  pinna tifida, 
Rttlfa,  HolocystU  osdtans,  Hassall — if  this  be  distinct  from 
M.  oacitans,  which  appears  doubtful — and  our  new  form  ;  the 
next  being  Euastrum,  and  the  last  Micrastcrias,  In  conclu- 
sion, I  b^  to  mention  that  I  owe  the  drawing  which  accom- 
panies this  paper  to  the  kindness  of  Mr.  Archer,  whom  I 
consulted  when  1  first  met  with  the  new  form  under  discus- 
sion, and  to  whom  I  forwarded  the  gathering  in  which  it 
occurred  for  further  examination  j  and  that  the  following 
detailed  generic  and  specific  descriptions  have  beea  drawn  up 
by  the  same  gentleman. 

Family  Dbbmidiaceje. 
Tetbachastkum    (gen.   nav.)* 

Generic  characters .  Frond  simple,  compressed,  deeply 
divided  into  two  threc-lobed  segments ;  the  basal  lobes  pro- 
jecting horixontally,  broadest  withb»  ai»d  attenuated  outwards ; 
end  lobe  expanded  into  two  lateral  attenuated  projections 
parallel  in  their  direction  with  the  basal  lobes ;  ends  striught, 
or  convex,  or  having  at  the  middle  of  the  rounded  ends  a 
very  slight  concavity. 

General  generic  description;  The  fronds  arc  simple,  as 
long  as  or  longer  than  broad,  compressed,  without  infiations, 
deeply  divided  into  two  segments  by  a  constriction,  forming  a 
broad  acute-angled  notch ;  each  segment  constricted  by  a 
broad  notch  or  sinuosity  upon  each  side  into  two  aubdiv'igions 
forming  three  lobes,  the  basal  lobes  broadest  within  and 
attenuated  outwards,  not  radial.  Taut  extending  horizontally 

*  from  TfTpaxa,  in  /our  parli,  in  reference  to  tbe  fourrold  diriaion  uC 
the  [roiiJs,  nbicli  la  niost  couspicuons  in  T.  oieittiia  and  T,  pimatifidum,  and 
ivTpov,  It  liar.  Tbis  latter  term,  In  its  usual  scubc  of  a  radiate  form,  is 
not  a  dtieripliet  one,  u  applied  to  our  new  geovs ;  but  1  adopt  it  because 
it  occurs  in  tbe  names  of  t)ie  other  two  genera  oF  tbe  same  group,  and  1 
wisb  to  mmk  their  nataal  affinity.  Moreover,  tlie  term  Sarpav  is  not  more 
tntppiioable,  on  tbii  ground,  to  ibe  fronds  of  tbe  proposed  j^-enus  than  it  is 
to  those  of  several  species  of  Euastra, — E.  cknealitm,  &c.,  for  instance. — 
B-V.  D. 
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and  par&llel  in  their  direction  witli  those  of  the  opposite  seg- 
ment ;  tbc  end  lobe  expanded  laterally  into  two  attennated 
projections,  which  are  horizontally  disposed,  and  parallel  in 
their  direction  with  that  of  the  hasal  lobes,  so  that  the  entire 
frond  is  of  a  pinnatitid  character;  the  ends  of  the  fronds 
convex,  straight,  or  having  at  the  middle  a  very  slight  con- 
cavity or  depression,  not  emarginate. 

Tetrackastrum  mucronalum  (sp.  nov.) 

Specific  characters :  Prond  longer  than  broad ;  ends 
ronnded,  having  a  slight  central  concavity ;  end  lobe  having 
its  lateral  projections  terminated  by  a  mucro ;  basal  lobes 
broadly  and  bluntly  triangular,  having:  at  their  ma^n  at  each 
side  either  one,  two,  or  three  minute  niucro-like  spines; 
empty  frond  punctate,  the  puncta  scattered, 

SjTnbol :  ab,  c,  parallel  {vide  tiij/ra). 

Locality :  Bog  near  Carrickmore,  Co.  Tyrone. 

Measurement :  Length  of  frond,  -,1-f ;  greatest  width,  yjj ; 
width  of  neck,  j-^r  J  diameter  at  constriction,  yjjj ;  greatest 
depth,  jjj  of  an  inch. 

Plate  VII. — Fig.  5,  front  view  witli  eadochrome  ;  fig.  6, 
empty  frond;  fig,  7,  outline  of  side  view;  fig.  8,  outline 
of  transverse  view. 

General  description :  The  &ond  in  this  species  is  Ui^, 
smooth,  entire,  about  one  foiirth  longer  than  broad;  in  the 
front  view  divided  into  two  segments  by  a  deep  constriction, 
forming  an  acute-angled  straight-sided  notch,  not  linear,  but 
broadest  at  the  outside.  The  segments  are  constricted  about 
two  thirds  of  the  way  from  the  base  by  a  rounded  sinuosity, 
causing  the  basal  lobes  to  be  of  a  bluntly  triangular  outline, 
straight  on  the  lower,  turgid  or  convex  on  the  upper  mai^in, 
and  furnished  thereon  with  one,  two,  or  three  minute  mucro- 
like  spines,  one  always  at  each  basal  angle.  The  basal  lobes 
slope  upwards  to  form  a  broad  neck,  uniting  the  terminal  lobe 
to  the  basal  portion :  supposing  the  end  to  be  abseiU,  the 
frond  wotdd  be  orbicular.  The  lateral  projections  of  the  end 
lobe  have  their  extremities  tipped  by  a  mucro,  and  somewhat 
projected  downwards.  Ends  of  the  fronds  convex  witli  a 
gmtU  central  concavity.  In  the  side  view  the  frond  ia 
smooth,  about  four  times  longer  than  its  greatest  depth  j  the 
central  constriction  is  rather  deep ;  the  segments  in  this  view 
ovate,  turgid  near  the  constriction,  somewhat  tapered  towards 
the  ends,  which  are  rounded.  The  transverse  view  ia  broadly 
fusiform ;  the  cndochrome  rich  green,  with  scattered  granules. 
The  empty  frond  ia  punctate,  the  puncta  scattered. 
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By  attention  to  the  generic  characters  as  {riven  above,  this 
species  am  of  course  be  readily  diBtinguiehed  from  every  other 
Deamidian,  Micrasteriat  oicitana,  Ualfs,  and  M.  pinnatifida, 
K«l&,  excepted.  The  presence  of  the  mar^ual  mucronate 
■pines,  and  of  those  termiuating  the  lateral  projections  of  the 
end  lobe,  combined  with  the  absence  of  the  incised  extre- 
mities, as  well  as  the  frond  being  longer  than  broad,  at  once 
distinguish  this  from  both  those  species,  which,  as  a  matter  of 
course,  I  here  include  in  this  genus.  It  may  be  advisable 
here  to  transcribe  from  '  The  British  Desmidicie '  (pages  76, 
77)  the  specific  characters  of  bath  those  two  species,  the 
first  under  the  name  of — 


Tetrachastrum  oscilans  =  Mic.  osci/ana,  Halfs,  Hohcyslis 
oscitans,  Haesall. 

"Frond  with  convex  ends  [segments  constricted],  lobea 
[horizontal]  conical,  bidentate." 

The  characters  here  placed  between  brackets  become 
generic  by  transferring  this  species,  to  this  new  genus,  but  ns 
it  was  included  in  Micrasterias  by  Ralfs,  they  were  necessarily 
iatroduced  as  specific  distiactious  from  the  proper  species  of 
that  genus.  From  the  remarks  in  the  preceding  part  of  this 
paper  on  the  new  genua,  it  will,  I  hope,  be  adinitted  that 
they  are  really  generic.  In  order  to  distinguish  this  species 
from  Telrachtutrum  mucronatum,  they  are  not  requisite,  as 
the  bidentate  extremities  to  the  lobes,  with  the  absence  of 
the  mncros,  and  the  frond  being  nearly  about  as  broad  as 
long,  readily  do  so. 

'iHie  remaining  species  will  be — 

Tetrachaslmtn  pinnatijidum  ^  Micrasterias  pinnatijida, 
Ralfs. 

"  Frond  plane,  its  ends  straight  [segments  deeply  con- 
stricted], lobes  [horizontal]  triangnilar,  bidentate." 

Tb«  same  characters  whicli  distinguish  the  preceding  species 
from  Teirac  hast  rum  mucronatum  also  separate  this,  which  is 
moreover  much  smaller.  It  appears  to  differ  from  the  pre- 
ceding by  its  much  smaller  size,  straight  or  slightly  concave 
ends,  more  tapering  lobes,  and  paler  colour. 

There  can  be  no  doubt,  it  is  imagined,  that  the  view  taken 
■bovc  is  correct  in  defining  this  genus  as  three-lobcd,  that  is, 
with  two  basal  lobes  and  a  laterally  expanded  terminal  lobe, 
and  not  four-lobed,  that  is,  counting  the  lateral  projections  of 
the  end  lobe  as  two,  which  would  involve  the  necessity  of 
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describiug  these  forms  as  tnincate,  and  without  a  termiiud 
lobe.  The  end  lobe  in  these  forms  is  equivalent  to  the  same 
portion  in  Micraaterias  roiata,  or  M.  Crux-Melitensis,  and 
differs  by  having  its  more  extended  lateral  projections  not 
divergent,  but,  as  above  described,  projecting  horizontally  and 
parallel  in  direction  with  the  attenuated  basal  lobes. 

The  following  synopsis  of  the  Schizomerous  Desmidian 
genera,  and  of  the  species  of  Tctrachastrum,  will,  it  is  hoped, 
assist  in  conveying,  in  a  succinct  manner,  the  views  put 
for«'ard  above,  as  well  as  the  end  sought  to  be  accorapbahed 
in  the  present  paper  by  the  institution  of  the  genus. 

'Frond  lenticular,  as  long  as  or  longer 
than  broad ;  segments  usually  semi- 
orbicular,  five-  or  rarely  three-lobed 
(with  three,  or  rarely  two  subdivi- 
sions, n,  b,  c,  or  a^~b,  c)  ;  lobes 
radiant,  incised  or  dentate,  rarely 
only  sinuate,  widening  outwards ; 
central  constriction  usually  linear. 
Micraateria*. 
{Vide  'Brit.  Desmidieae,' p.  68, 
et  seq.) 
Frond  longer  than  broad ;  segments 
more  or  less  conical,  five-  or  three- 
loljed,  or  sinuatcd  (with  three  or 
two  subdivisions,  either  a,  b,  c,  or 
a'^fi,  c,  or  ab,  c,  or  rarely  ab^~c), 
possessing  variously  disposed,  cir- 
cular, inflated  prominences;  ends 
emarginate,  or  rarely  witli  merdy 
a  concavity ;  central  constriction 
linear.  Euastrum. 

[Vide  '  Brit.  Desmidieie,'  p.  78, 
et  seq,) 
Frond  about  as  long  as  or  longer 
than  broad ;  segments  thrce-lobcd 
{with  two  subdivisions,  ab,  c), 
without  inflated  prominences;  basal 
lobes  horizontal,  attenuated  out- 
wards, end  lobe  expanded  laterally, 
its  lateral  projections  parallel  in 
direction  with  the  basal  lobes; 
ends  straight  or  rounded,  entire; 
central  constriction  forming 
acute-angled  spreading  notch 


Frond  simple,  com- 
pressed, deeply  con- 
stricted, segments 
lobed    or    sinuate 

{Schizomerous) ; 
lobes  either  incised, 
siuuate,  or  entire. 
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Notice  of  some  Cases  of  Abnohmal  Gkowth  in  the 
Desmidiace^. 


id  lunger  thaii  broad ;  segments  constricted  about  two- 
thirds  of  the  way  from  the  base ;  lobes  mucronate,  their 
extremities  not  bidentnte.  Mucronatum. 

Frond  as  broad  as  or  slightly  broader  than  long;  segments 
constricted  about  half-way  from  the  base ;  lobes  not 
mucronate,  their  extremities  bideutate. 

Froud  with  convex  ends ;  lobes  conical ;  colour  rich  green, 

Oacitnits. 

Frond  with  straight  ends,  plane;  lobes  triiuigular;  colour 
pale.  Pinnalijidum. 

^^Klo' 

It  has  occurred  to  me  that  the  accompanying  sketches, 
I  representing  an  abnormal  mode  of  growth  in  the  Desmidiaceie, 
exhibiting,  as  they  do,  an  appearance  so  curious  and  unusual, 
\  might  possess  some  interest  for  the  students  of  that  family. 
I  am  aware  that,  in  Mrs.  Herbert  Thomas's  interesting 
communication  ('  Quarterly  Journal  of  Microscopical  Science,' 
vol.  iii,  plate  t,  figs.  17  and  18),  that  lady  has  figured  a 
very  similar  case  in  Cosmarium  fjiargaritiferum  to  that  shown 
in  my  drawing  of  Siauraatrvm  dejectum ;  yet  I  have  thought 
it  might  be  worth  while  to  figure  some  examples  of  the 
pbenQmcaon  still  farther  carried  out  in  other  genera,  al- 
though it  may  be  quite  possible  that  even  more  curious 
al)crrations  may  have  been  met  with  by  other  observers. 
The  first  case  of  this  mode  of  raalformatiou  to  which  I 
I  shall  direct  attention  is  a  monstrosity  of  a  variety  of 
Micrtuleriaa  Jenneri  (Plate  VII,  fig.  9).  Here  the  inter- 
vening growth,  produced  after  the  mode  which  prevails  in 
the  Dcsmidiacex,  between  the  two  older  segments  of  the 
original  frond,  and  which,  in  the  nonual  condition,  otight  to 
hare  formed  two  new  segments,  forms  a  somewtiat  quadrate 
expaniiioo,  but  has  not  assumed  any  definite  outline.  We 
find  it  witliin  filled  with  cndochromc,  similar  to  the  parent 
eegments,  to  about  tlie  dimensions  of  one  of  which  it  has 
attuiiiLTd.  It  is  about  the  simplest  form  of  the  irregularity 
under  considemtion  which  I  have  to  bring  forward ;  the 
interveiiiug  new  portion  forming  only  an  irregular,  shapeless 
growth. 

I  here  wish  to  draw  attention  in  passing  to  the  form  itself 
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(fig.  9),  a  fair  wlca  of  wbich  in  tlie  normal  state  can  be 
obtained  hy  imagining  the  irregular  central  growth  as  absent, 
and  the  two  older  Bcgmentu  in  apposition.  It  will  be  seen 
that  this  variety  agrees  with  Micraaterias  Jenncri,  Kolfe, 
variety  /),  in  the  superficial  granules  being  somewhat  large, 
giving  a  somewhat  dentate  or  roughish  appearance  to  the 
margin,  but  it  differs  from  both  varieties,  a  and  (3j  by  its 
lateral  lobes  not  being  bipartite,  and  of  course  wanting  their 
emarginate  subdivisions.  Thus,  if  Mr.  Ralfs  justly  called 
this  specie*,  both  a  and  /?,  puzzling,  the  drawing  before  us 
exliibits  a  form  even  more  bo  (vide  'British  Desmidiese,' p. 
76).  On  account  of  the  lobes  not  being  incised,  as  just 
pointed  out,  this  form  (of  course  I  need  not  repeat  that  I 
do  not  allude  now  to  its  abnormal  irregidarity)  becomes,  I 
think,  likely  to  be  mistakeu  for  an  Euastrum,  to  wliich  genus 
it  closely  approaches  through  E.  oblongum.  Nor  is  the 
resembhuice  lessened  by  there  occurring  occasionally  speci- 
mens with  the  incisions  between  the  segments,  not  linear,  and, 
therefore,  the  lobes  not  closely  approximate,  but  spreading 
and  sinuously  lobed.  However,  the  absence  of  any  infla- 
tions, when  viewed  laterally,  as  well  as  the  want  of  a 
terminal  Hnear  notch,  though  there  is  a  slight  concaWty  or 
depression  at  the  ends,  whilst  the  lobes  are  cuncate  and  more 
radiant,  exclude  this  form  from  Euastrum.  I  would  1 
then,  take  the  opportunity  to  characterize  this  plant  thu* 

Micrasterias  Jenneri,  Ealfa,  var.  y 

Granules  giiing  a  rather  rough  appearance  to  the  margin, 
lateral  lobes  concave,  not  bipartite,  without  emarginate  sub- 
divisions. 

Locality :  Bog,  near  Carrickmore,  coimty  of  TjTone. 
This  very  interesting  variety  occurred  in  the  gathering  kindly 
forwarded  to  me  by  the  Rev.  R.  V.  Dixon,  and  which  also 
contained  his  new  form,  Tetrachaslrum  mucrottalum. 

In  the  monstrosity  of  Slaurastrum  dejectum,  as  shown  in 
the  drawing  (fig.  10),  we  have  lioth  the  new  segments  well 
developed,  and  each  possessing  in  the  front  view  its  own 
proper  laterally  projecting  spines;  but  the  interposed  seg- 
ments remain  confluent  throughout  a  portion  of  their  ter- 
minal margins,  forming  a  bluntly  triangular  notch  at  the 
sides,  the  whole  making  but  one  entire  cavity,  ivith  the 
endochrome  loosely  scattered  within.  In  the  nest  case,  that 
of  Arihrodetmus  incus  (fig.  11),  the  resulting  fusion  of  the 
new  growth,  which  ought  to  have  i'urmed  two  new  segments, 
is  even  greater  than  in  the  preceding  iiutance,  so  that  the 
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monfttrosity  almost  representB  an  indindual  of  three  seg- 
ments, 80  to  Bpeak.  Here  the  interposed  new  growth  has 
formed,  projecting  to  each  side,  but  one  angle,  lookiug  as 
if  bat  one  new  segment  only  had  been  fonned,  whereas, 
it  mu»t  be  due  really  to  both  segments  and  spines  of  the 
recently -grown  portion  being  confluent.  Of  this  matfonua- 
tioD  of  A.  incia  I  have  on  several  occasions  seen  specimens. 

In  the  next  drawing,  showing  a  remarkable  monstrous 
growth  of  Euaslrum  didelta  (fig.  12),  we  have  a  case  some- 
what similar  to  the  preceding,  but  presenting  additional  odd 
aberrations.  The  upper  and  lower  portions  of  the  figure 
ippresent  the  side  view  of  the  older  segments ;  between  them 
the  new  growth  has  been  formed ;  but  here  not  only  does  the 
directioil  of  the  axis  of  growth  assume  a  course  at  right  angles 
to  the  older  segments,  but,  what  is  curious,  the  plane  of  the 
new  growth  is  at  right  angles  to  tbat  of  the  older.  In  other 
words,  tlie  new  growth,  which  has  formed  almost  what  migltt 
be  called  a  new  frond,  not  only  lias  its  ends  projecting  at  right 
angles  to  the  ends  of  the  original  one,  but  it  also  presents  a 
front  view,  while  the  older  segments  show  a  side  one.  The 
interposed  new  growth,  projecting  laterally,  has  formed  the 
nsuftl  linearly  notched  ends  of  the  species,  but  one  of  them 
baa  assumed  a  twist  obliquely  out  of  the  straight  direction. 
The  irregular  space  towards  the  centre  of  the  specimen,  as 
represented  in  the  figure,  denotes  a  portion  of  the  side  of  the 
Ixmndary  wall,  which,  upon  its  inner  surface,  is  there  desti- 
tute of  chlorophyll  granules,  affording  an  opportimity  to  look 
into  the  central  cavity,  whieh  thereabouts  is  more  or  less 
empty,  but  the  entire  specimen  being  otherwise,  and  to  all 
extremities  filled  with  endochrome,  in  the  ordinary  manner, 
as  in  a  normal  individual. 

I  exhibit  a  nearly  simHtLrctiae  hi  Euaslrum  insiffne  (fig,  13) ; 
but  the  new  growth  has  not  assumed  a  different  plane  from 
the  old,  and  it  is  not  so  deformed  iu  apjjcarunce.  Of  this 
monatrosity  I  have  met  with  two  examples.  The  remaining 
cose  is  represented  by  the  two  drawings  which  show  a  state 
of  Tetm^nona  Brebmonii  (figs.  11  &  15),  somewhat  similar 
to  the  preceding  condition  of  Euaslrum  lUdtlta  and  E. 
uuigne.  In  one  the  intervening  growth  has  caused  the  old 
leiits  to  become  somewhat  twisted  iu  regard  to  each 
-,  and,  as  iu  the  preceding  instances  in  Euiistnim,  it  has 
led  a  direction  at  right  angles  to  the  axis  of  the  older 
The  last  sketch,  (fig.  16,)  which  represents  a 
instance  met  with  hy  mc  of  this  phenomenon  in  the 
species,  shows  that  the  lateral  extitmity  to  the  right  is 
really  what  ought  to  have  Ijcen  normally  the  new  segment  on 
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n  liae  with  the  lower  older  segment,  and  that  projecting  U> 
the  left  the  same  for  the  upper,  by  reasou  of  the  freah  acces- 
sion to  the  mass  of  endochrome,  with  its  central  series  of 
corpnBclcB,  being  continued  in  an  uninterrupted,  curved  man- 
ner from  each  of  the  older  segments  into  the  new.  But  the 
"  new  laterally  projecting  segments  do  not  in  either  instance 
form  an  equally  armed  cross,  for  what  is  wanting  in  thcif 
length  as  well  as  breadth,  as  compared  with  the  old,  goes  to 
make  up  a  somewhat  quadrate  central  inflation.  Tetmemorus 
not  being  a  compressed  form  like  Euastram,  there  is  not  the 
same  opportunity  for  the  change  of  plane  of  growth  shown 
by  the  case  in  that  genus  (tig.  12),  but  that  the  new  growth 
has  assumed  a  slight  twist,  is  shown  by  the  different  relative 
positions  of  the  terminal  emarginations. 

The  first  figure  of  an  abnormal  Tetmemorus  (fig.  14), 
shows  another  state,  though  not  bearing  any  conneiion  with 
the  curious  aberration  of  the  external  form,  and  that  is  the 
disposition  of  the  cell-contents.  The  entire  endochrome  has 
become  transformed  into  four  fcreen  and  four  brown  bodies, 
the  latter  the  smaller,  and  smooth  in  outline.  This,  how- 
ever, does  not  appear  to  have  any  dependence  on  the  external 
abnormal  condition,  for  I  have  frequently  noticed  the  same 
transformation  of  the  cell-contents,  especially  in  this  species, 
in  the  ordinary  normally  formed  individual,  as  well  as  in 
many  other  species — for  instance,  in  Tetmemoms  lievis,  Micrag- 
teriaa  denticulala,  Euastntm  didelta,  several  Closteria,  and 
many  others ;  and  often  to  the  entire  absorption  of  the  ceM- 
contents  to  produce  these  spore-like  bodies.  In  Telmcmoms 
BredUsonUl  have  seen  from  one  to  a  dozen  orsooftheselwdies, 
more  often  four  only,  sometimes  green,  sometimes  red,  and 
sometimes  alternately  red  and  greeu.  I  have  not  been  able  to 
see  any  further  development  of  those  spore-like  bodies.  The 
abnormal  specimen  from  which  the  figure  was  taken  I  kept 
on  a  elide  moistened  for  many  weeks,  but  no  alteration  took 
place  in  this  or  any  other  respect,  save  that  the  red  bodies, 
from  being  undefined,  grew  more  and  more  smooth  in  out- 
line. These  are,  doubtless,  similar  productions  to  those 
figured  in  the  '  British  Desmidieae,'  pi.  iv,  fig./,  as  occur- 
ring in  Desmidium  Swartzii.  There,  however,  there  is  hut 
one  spore-like  body  formed  iu  each  joint,  1  have  myself 
met  with  this  species  in  the  state  so  admirably  figiutid  in 
Ralft;  and  though  I  kept  the  specimens  for  some  time  living, 
no  further  alteration  took  place  beyond  the  decay  of  the  old 
filament ;  and  the  spore-hke  bodies  themselves  subsequently 
perished.  Bodies,  which  I  suppose  are  of  a  similar  nature, 
u  is  well  known,  arc  occasionally  met  with  in  species  of 
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SpirogjTO,  and  wLich,  as  here,  not  being  the  result  of  con- 
jugatioD.  are  formed  by  either  a  portion  or  the  wliole  of  the 
preeu  contents  of  a  single  joint  being  absorbed  in  their  pro- 
cltictioQ,  and  are  spherical  and  spinous.  My  friend,  Mr. 
liklward  Crowe,  lately  showed  me  specimens  of  Zygnenia,  in 
which  the  entire  ecll-contents  of  many  joints  of  the  fila-  " 
mentA  liad  become  consolidated  into  a  globose  or  somewhat 
jjcjir-shapcd  and  smooth  spore-like  body,  which,  by  expansion 
in  one  direction  towards  one  side,  eventually  burst  through 
the  boundary- wall,  emerging  into  the  surrounding  water  by 
the  nipture  thus  effected.  Mr.  Crowe  informs  me  that  he 
was  not  able  to  trace  their  ultimate  destiny,  as  they  indeed 
periahcd  before  undergoing  any  further  development.  It  is 
probable  that  these  bodies,  both  in  the  Desmidiaos  to  which 
I  have  above  alluded,  as  well  as  the  similar  productions  in 
the  above-mentioned  Zygucmacse,  in  each  case  formed  nith- 
ont  conjiigatiouj  are  (jonidia,  by  which  the  organisms  may 
be  severally  propagated. — It  may  not  be  out  of  place  to  men- 
tion here  that  I  have  several  times  noticed  in  Closlermm 
(unulu  the  entire  cell-contents  traiistbrmed  into  a  dense  longi- 
tudinal scries  of  flask-shaped  bodies,  with  their  narrow  necks 
firojecting  to  the  outer  wall,  precisely  Birailar  to  those  figured 
ly  Carter  ('  Annala  of  Natural  History,'  2d  series,  vol. 
xvii,  p.  11-1,  pi.  ix,  fig.  9),  a£  occurring  in  Spirogyra,  also 
by  Henfrey  {'  Quart.  Joum.  Mic.  Sci.,'  vol.  vii,  p.  27, 
pi.  iii,  fig.  12),  aa  occurring  in  his  Cfilorosphttra  OHveri, 
equivalent,  I  think,  to  Eremosphtera  viridis  [lie  Bury) ;  and 
I  imagine  also  the  same  as  the  un-icellular  alr/a  mentioned  by 
Hofmeifiter  in  bis  paper  '  On  the  Reproduction  of  the  Des- 
midiie  and  DiatomeE,'  translated  in  '  Annals  of  Natural 
History'  {vol.  i,  3d  series,  p.  Ij  January,  1858}.  In  my 
specimens  of  Closlerium  lunula  alluded  to,  the  longitudinal 
mass  of  tiiese  flask-shaped  bodies  more  than  ouite  has  sug- 
gested to  ine  the  hanks  of  uuionx  as  seen  hanging  up  iu  the 
market.  I  have  never  seen  them,  however,  to  produce  what 
Professor  Henfrey  considered  the  spermatoznids  iu  his 
Chlorosphiera,  which  plant,  as  I  have  before  elsewhere  stated 
('Natural  History  Review/  vol.  v,  p.  258),  though  then 
without  knowing  that  De  Bary  and  Henfirey  had  named  it,  is 
of  rammon  oecnn-cuce  iu  our  district. — Another  enrious 
.growth  in  the  ulterior  of  Closleriuiit  lunula  1  would  just 
notice.  I  refer  to  the  production,  within  the  otherwise  empty 
frond,  of  a  slender  jointed  filament,  contorted  and  twisted  in 
every  direction,  and  occasionally  inoscidating ;  the  joinbi 
without  any  apparent  contents,  save  a  very  few  green  granules, 
■cattered  at  considerable  intervals.     This  I  should  imagine  a 
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parasitic  growth,  possibly  at  the  cxjjonse  of  the  orif^aal  eell- 
conteuts,  though  it  is  questionable  how  the  germ  could  find 
an  entrance  into  the  apparently  luiinjured  cell.  Such  I  also 
thought  the  flask-shaped  Ijodiea  above-mentioned,  until  I 
met  with  Professor  Henfrey's  remarka  on  the  phenomenon 
in  Chlorosphsera,  nor  does  it  quite  appear  that  hia  conjectiire 
is  altogether  proven. 

Before  attempting,  in  a  measure,  to  account  for  t!ie  above 
described  curious  estemal  aberrations  from  the  normal  form, 
it  will,  I  think,  be  well  briefly  to  draw  attention  to  the  mode 
of  division  in  this  family  of  Desmidiaeese.  So  far  as  I  can 
make  out,  there  can  be  little  doubt  that  in  these  plants  tbe 
first  step  in  the  process  of  division  is  the  formation  of  a  sep- 
tum at  the  central  space  or  isthmus,  whereupon  the  segments 
become  gradually  removed  more  distant  from  each  other  by 
the  growth  of  a  new  cell-wall  being  interposed  between  them, 
eventually  forming  two  new  segments.  At  first  the  new 
growth  is  simple  in  outline,  and  pale  in  colour,  but  afterwards 
assumes  the  characteristic,  more  or  less  complex  form  and 
degree  of  tint  of  the  species,  and  becomes  filled  with  endo- 
ehrome,  exactly  similar  to  the  older  segments ;  in  the  free 
species  separation  taking  place,  each  older  segment  bearing 
with  it  a  new  one,  to  replace  that  from  which  it  has  been 
separated  by  the  above-meutioned  process  of  growth.  Ac- 
cording to  Hoiraeiater  {he.  cit.),  "the  new  halves  are  at  first 
lined  only  by  the  protruded  portions  of  the  pellicle  of  the  con- 
tents belonging  to  the  older  half  cells,"  and  "  it  is  the  mai^n 
of  the  half  shells  which  constitute  the  rings  evident  in  many 
species,  e.g.  Closterium,  Docidium,"  &e.  I  believe  that  the 
portion  of  each  new  segment  first  formed  to  be  the  end-lobe, 
beneath  which,  at  each  side,  are  then  gradually  evolved  the 
lateral  lolies.  Nor  can  it  be  that  certain  specimens  in 
Micraaterias  and  Euastrum,  occasionally  met  with,  are  more 
than  an  apparent  exception  to  this,  in  which  the  end-lobe  is 
not  only  seemingly  absent,  but  in  which,  in  its  place,  a  more 
or  less  deep  sinus  exists.  For  1  should  think  the  phenomenon 
referred  to  is  due  to  the  arrest  of  growth  of  the  end-lobe,  and 
which,  not  keeping  pace  with  the  expansion  of  the  lateral 
lobes,  is  left  behind,  thus  producing  the  sinus. 

I  would  here  like  to  remark,  parenthetically,  that  I  do  not 
find  that  Hofmeister,  in  hia  paper  alluded  to,  makes  any  refe- 
rence to  the  circumstance  of  there  being,  occasionally  at  least, 
cast  off',  immediately  after  division,  from  each  of  the  new 
segments  a  loose  transparent  coat,  sometimes  looking  almost 
like  two  empty  segments,  with  their  ends  towards  each  other, 
or  buck  to  back.     What  I  refer  to  is  well  shown  bv  Mrs. 
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Herbert  Thomas  (/oc.  cit.,  plate  v,  figs,  13  and  21)  in  tlie 
object  of  her  study,  Co»marittm  margariliftrum  and  C. 
Thwaitesii.  1  have  seen  similar  in  other  species,  pspeciaUy 
smooth  ones,  such  as  Cosmaritim  Ralfni,  Cosniarivm  utidulalwn, 
&c.  It  does  not  appear  to  nie  evident  what  this  pclUclc-like 
prodnctiou  may  be.  It  seems  to  me  to  be  possibly  otdy,  as  it 
were,  the  matrix  of  gelatine  formed  dining  the  act  of  division 
and  fresb  growth,  which  may  have  become  denser  and  firmer, 
and  from  wliich  the  fronds  then  emerging  and  leaving  it 
behind,  gives  rise  to  a  membranous  appearance  witli  the 
doubly  cup-shaped  outline;  or  it  may  possibly  be  a  secretion 
deposited  superficially  during  growth,  even  more  comparable 
than  the  usual  gelatinous  investment  to  what  in  the  higher 
plants  is  called  "cuticle,"  and  which  in  them  is  occasionally 
separable  by  peculiar  treatment.  In  the  growing  Dcsmidians 
referred  to,  however,  this  investing  pellicle-like  production 
does  not  extend  beyond  the  new  segments,  ceasing  at  the 
BUturea.  It  is  sometimes  particnlarly  remarkable  in  Docidium 
{in  D.  clavatum  I  have  noticed  it),  because  it  forma  two 
len^bened  tubes  (each,  indeed,  as  long  as  one  of  the  new 
segments,  and  closely  appUed  thereto),  in  apposition  at  the 
closed  cnda  and  open  at  the  opposite,  from  out  of  wliich  the 
fronds  are  to  emci^e,  and  indistinguishable  till  the  process  has 
commenced.  This  may  be  witnessed  under  the  microscope 
during  its  accomplialimcnt,  when  it  is  seen  that  near  the  open 
ends  the  cast-off  tu))e  is  of  a  slightly  undulated  outline;  being, 
in  fact,  a  cast  from  the  new  segments.  In  this  species  the 
segnrtents  appear  to  me  to  possess  one  or  two  slight  basal 
iunations,  though  described  as  with  only  one  in  'British 
Dcsmidtefc.'  1  believe  it,  however,  to  be  quite  distinct  from 
D.  Bhreiilitrifii.  Whether  a  hyaline  pellicle-like  investment, 
Ktnietinics  met  with,  entirely  surrounding  certain  single  indi- 
vidoals,  and  apparently  like  a  loose  tunic,  is  anything  analo- 
gous to  the  above-mentioned  production,  I  cannot  pretend  to 
say;  but  I  have  occasionally  seen  such  in  some  siKwies, — for 
example,  Euastrum  didelta.  This  involving  cyst  does  not 
follow  tlie  boundary  of  the  form,  but  is  of  a  rounded  or  oval 
outline,  and  generally,  when  I  have  noticed  it,  the  contained 
frond  seemed  to  have  lost  vitality,  the  endochrome  being 
lmiwnis)i.  \Miat  I  allude  to  is  i>ot  to  be  mistaken  for  the 
gelatinous  investment  surrounding  the  frond  in  so  many  Dcs- 
midi&n  siiecies,  being  altogether  different  from  anything  of 
the  Bort  seen  in  fresh  specimens.  Possibly,  like  the  former, 
it  Biay  l>e  due  to  its  consolidation — here  producing,  by  a  pra- 
CC»  ol'  superficial  coudensation,  as  it  were,  a  kiud  of  ski?i, 
from  beneath  which  the  inteneuiog  gelatinous  suljstance  liaa 
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been  absorbed.  I  hazard  such  a  conjecture  the  more,  becanse 
something  very  like  this  seems  nctually  to  occur  in  some 
species  of  Olteocapsa,  or  allied  forms,  in  which  the  concentric 
gelatinouB  layers  seem  to  harden  into  so  many  frangible 
investments. 

In  the  foregoing  very  brief  account  of  the  mode  of  cell- 
division  which  occurs  in  this  family,  it  will  Ijc  noticed  that  I 
look  upon  the  formation  of  a  septum  at  the  isthmua  as  the 
preliminary  or  initial  step  in  the  process.  Now  it  appears  to 
me  that  the  accompanyiug  figures  represent  individuals, 
which,  having  taken  on  them  the  vegetative  growth,  or  effort 
to  repeat  themselves  by  transverse  division,  through  some 
inexplicable  causehave  omitted  theformation  of  a  septum.  This 
not  haring  taken  place  simultaneously  with  the  vegetative 
activity  being  aroused,  which,  being  in  fiill  eoei^,  the  frond 
in  each  case  proceeded  to  the  development  of  new  growth, 
which,  according  to  the  law  which  prevails  in  this  family,  took 
place,  as  usual,  between  the  older  segments.  In  eonsequence, 
therefore,  the  resulting  formation  consisted  of  but  one  cavity, 
and  fresh  endochromc  being  added,they  each  became  entirely 
filled.  Nor  do  I  think  some  instances  lately  under  obser- 
vation, and  to  which  I  will  just  ^ude,  are  a  contradiction  to 
this.  Specimens  of  Penium  eyiindrus,  to  all  appearance  per- 
fectly healthy,  and  manifestly  undergoing  growth,  lately 
occurred  to  me ;  of  these,  a  few  individuals  presented  them- 
selves, in  which  various  stages  of  the  new  growth,  prodaced 
in  the  usual  manner  in  this  species  on  a  line  with  the  older 
segments,  had  been  accomplished,  in  some  cases  the  fronds 
having  attained  to  double  the  ordinary  length- — hut  in  none 
of  the  instances  referred  to  was  any  appearance  of  a  septum 
evident.  That  the  fronds  had  added  to  their  length  by  recent 
new  growth  was  proved  by  its  usual  colourless  cell-wall,  as 
compared  with  the  red-tinted  older  segments.  That  there 
was  no  septum  was  proved  by  the  granular  particles  partaking 
of  a  circulatory  motion  at  and  past  the  central  point;  an? 
indeed,  when  present,  it  is  readily  seen  as  a  transverse  liuf. 
No  fiirther  alteration  took  place  m  these  specimens  kept  fc* 
some  time  on  a  slide.  Notwithstanding  their  not  veiy 
unusual  appearance,  for  the  absence  of  the  central  septum  wia 
not  very  striking,  and  might  not  be  noticed  at  first  sight, 
unless  dosely  looked  into,  as  well  as  there  being  no  external 
aberration  in  form,  it  appears  to  me  that  the  specimens  of 
Penium  eyiindrus  alluded  to  were  so  majiy  illustratious  of  ;he 
same  abnormal  mode  of  growth,  extreme  cases  of  which  I 
have  tried  to  depict  in  the  drawings.  For  I  cannot  easily 
understand,  without  the  original  separation  of  the  primordial 
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ntricle  with  the  contents,  and  the  formation  round  it  at  the 
ends  of  new  cell-wall,  how  aii  articulation  could  exist  to  allow 
of  the  oltimate  separation  into  two  fronds  of  the  old  scgmenta 
with  the  portion  that  should  {q>pertaiu  to  each  of  the  newly 
grown  structure. 

What  causes  the  change  in  the  direction  of  the  asis  of 
CTOwth  in  the  specimens  represented  by  some  of  the  figures, 
does  not  appear  to  me  bo  readily  to  be  accounted  for.  In 
each  case  I  should  suppose  the  plant  would  cease  to  grow, 
and  the  abnormal  indiiidual  perish,  unless,  indeed,  each  or 
any  might  be  supposed  to  possess  the  power  of  afterwards 
forming  a  septum  at  the  suture  connecting  the  newly-grown 

Ction    with   the  older   segments,  a   second   new    growth 
Yiming  then  interpose<l,  and  the  central  misshapen  structure 
thus  beeoming  eliminated. 


r 
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me  of  the  Rarek  or  UNi>EscRiBEn  Stecies  of  Diato- 
MACEJt.     Part  11.     By  T.  Brightweli.,  F.L.S. 

16.  Actinocyclus  areolalug.—\n\\e  with  a  single  spine  or 
projection  on  the  upper  margin  of  each  area  of  the  disc. 
Varies  in  size  from  023  to  "043.  (Plate  V,  fig.  1«,  U.) 
The  latter  an  aasuroed  diagram  of  a  front  view. 

OmpkalopeUa  areolala,  Ehr.— In  shell  cleanings  and  guano 
not  utifrequent. 

Closely  allied  to  A.  undulatua. — Sir.  T.  West  says  the 
spines  or  projections  are  often  seen  on  alteruate  areas  of  the 
disc  ouly. 

1 7.  Actinocycltts  trilingulalus. — Valves  very  convex,  dinded 
into  six  segments,  alternately  elevated  and  depressaJ.  Tlie 
elevated  segments  gradually  rise  from  the  circumference  to 
near  the  centre,  where  they  are  rouuded  off;  each  alternate 
segment  has  a  sub-marginal  row  of  dots,  or  truncated  pro- 
eeases.     Surface  delicately  punctato-striate,  -035  to  'OZS. 

(PI,  V,  fig.  2 ;  2b,  front  view ;  2A,  front  view,  in  self- 
dinaion.)  Of  this  large  and  beautiful  species  a  few  specimens 
have  been  found  in  shell  cleanings.  West  Indies. 

r   18.  Actinocyclus   spinosus,  n.  sp, — Convex,  valves  of   six 
segments,  alternately  slightly  elevated  and  depressed ;  a  few 
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Spines  are  occaaionatly  detected  in  the  margin  ;  each  segment 
with  one  or  two  elevated,  processes ;  umbilicatCj  witli  the  sur- 
faces of  the  valve,  except  tlie  umbilicuSj  punctate.  Diameter 
■061.  to  -077.     Shell  cleanings. 

19.  AcliaophtEnia  splendens,  Shadbolt, — Valve  with  two 
plates,  one  with  very  fine  oblique  markings,  the  other  with 
much  coarser  markings,  arranged  iu  a  somenhat  piiuiate 
manner.     (PI.  VI,  Hg.  15.) 

A  common  species,  varying  greatly  in  size  and  number  of 
segments.  Brick  fields,  Caermarthen,  Mr.  Okeden.  Very 
fine. 

Syn. — Aetinocychs  oclodenarhta,s.nil  numerous  otherspecica 
of  Ehrenberg : — Actinocyclus  duadenarius,  seiienariua,  octode- 
nariuii.  Actinocyclus  sedenaritis.  Roper  ('Micr.  Joum.,'  vol.  ii, 
pi.  VI,  fig.  2). — Mr.  Roper's  figure  is  unsatisfactory,  giving 
oidy  the  fine  markings.  (Smith,  '  Syn.  Brit.  Diiit.,'  vol.  ii, 
Appendix,  p.  86.)  Professor  Smith  has  published,  with 
doubts  as  to  their  distinctness,  the  three  species  named 
above,  which  are  certainly  oiJy  varieties.  It  is  unfortunate 
that  he  should  have  transferred  these  names  from  the  genus 
Actinoptychug,  in  which  they  were  placed  by  Ehr.,  to  that  of 
Actinocyclus,  creating  thus  the  greatest  confusion.  Ehren- 
berg's  Actinoptychus  duodenarius,  aedenarius,  bioctodenarins, 
we  believe  to  be  totally  different  from  the  form  in  question. 

20.  Actinoptychua  interpnnclalus,  a.  sp. — Valves  with  an  in- 
definite number  of  double  rays,  running  from  the  centre  to 
near  the  circumference,  the  rays  composed  of  short  broken 
lines,  the  interstices  between  the  pairs  of  rays  filled  up  with 
minute  puncta,  or  dots.     (PI.  VI,  fig.  17.) 

Hab.  West  Indies ;  Monterey ;  New  Zealand. 

Not  an  uncommon  marine  species,  from  various  localities, 
and  allied  to  Eupodiscus  Rulfsii  and  Eup.  sparms. 

The  true  siiecies  of  this  and  the  preceding  genus  we 
believe  to  be  few,  while  Ehrenberg,  falling  into  the  extra- 
ordinary error  of  viewing  every  variety  in  the  numl>er  of 
rays  or  septa  as  a  species,  haa  made  a  fresh  nomenclature 
and  a  new  description  of  nearly  all  the  species  necessary, 

21.  Asterolampra  Mnrylaniiica. — A  variety  with  six  seg- 
ments, the  normal  number  being  eight.     (PI.  V,  fig.  3.) 

22.  Aulacodiscus  aculptua  {Eupodiscus  aculptua).  Smith.— 
(PI,  V,  fig.  5,  a  front  ^iew.) 

Not  often  seen ;  and  not  before  figured  iu  this  aspect,. 
OUT  knowledge. 
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23.  Aulacodiscvs  radiatui,  Bailey.  —  This  is  the  true 
Eupodiscim  ritdiatus  of  the  late  Profeaaor  Bailey,  as  ascer- 
taiued  by  authentic  specimeus.  (See  Mr.  Roper's  remarks  in 
■  Micro.  Journ.,'  vol.  xii,  pp.  19  and  202.)  (PI.  V,  fig.  10a, 
side  view ;  6,  diagram  of  front  riew.} 

Si.  Aulacodisais  ItFvis. — A  variety  with  eight,  instead  of  four 
processes.  Allied  to  Scaber,  but  differs  in  the  surface,  heing 
perfectly  smooth.     (PI.  VI,  fig.  13.) 

25.  HyalodiHcus  cervinus,  n.  sp. — Valve,  witli  esceedingty 
minute  puncta,  or  dots,  scattered  over  the  whole  surface ; 
centre,  convex ;  valves,  fawn  coloured.  Diameter,  051  to 
■085.  (Pi.  V,  fig.  9.)  Arctic  regions,  Dr.  Sutherland. 
Shell  cleanings.  West  Indies.     Not  uncommon. 

The  peculiar  lines  mentioned  by  Bailey  iu  his  description 
of  H.  Hubiilis,  aa  characteristic  of  that  species,  cannot  be 
detected  in  tliis,  which,  in  other  respects,  agrees  with  it.  Mr. 
T.  West  says,  with  the  greatest  care  and  best  sight,  he  cannot 
detect  these  lines. 

26.  Craspedodiscua  pyxidicula,  Ehr. — Diameter  of  the 
valve,  -019;  of  the  inner  punctate  portion,  -021.  (PI.  V, 
fig.  4.)     Guano,  South  America. 

We  take  this  to  be  the  species  referred  to.  The  central 
third  part  of  the  valve  is  slightly  punctate,  the  puncta 
diminishiug  till  they  almost  disappear  in  the  centre.  The 
residue  of  the  valve  with  regular  hexagonal  reticulations. 

27.  Craspedodisctia  marginalua,  n.sp. — Valve,  with  abroad 
impunctatc  margin,  having  about  twenty  rays,  terminating 
outwardly  in  small  semicircles ;  residue  of  the  valve 
minutely  punctate.  Diameter,  -037.  (Pi.  V,  fig.  7.)  Bar- 
badoes  earth. 

28.  Crmpedodiscua  semiplanua,  n.  sp. — Margin  very  broad, 
witii  faint  radii  and  puncta.  One-half  of  central  part  of  the 
valve  smooth,  the  remainder  with  four  or  five  radii.  Dia- 
metw,  02-1  to  -035.     (PI.  VI,  fig.  12.)     Barhadoea  earth. 

The  margin  is  sometimes  found  impunctate. 

29.  CrrupedodUcua  coronaUm,  ii.  s]).— Centre  of  the  valve  a 
small  circle,  enclosed  by  a  rim  of  large  square  puueta,  and 
havijig  within  smaller  puncta,  dimiuishhig  in  size  towards  the 
central  point.  Outer  portion  of  the  valve  minutelv  punctate. 
Diameter,  -022  to  068.     (PI.  V,  fig.  6.)     Barbados  earth. 
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This  very  beantiful  specieB  has  occurred  occoBioQally,  but 
ov\y  in  a  broken  state. 

30.  Cyclotella  stylorum,  a.  sp, — Valve  with  the  central  circle 
punctate,  and  irith  styliform  rays  diverging  from  it,  each 
ending  near  the  margin  in  a  large  circular  head.  Diameter, 
■019  to  0'3,  the  former  the  common  sijje.  (PI.  VI,  fig.  16u, 
Bide  view;  b,  firont  view.)  River  RoheUe,  Sierra  Leone, 
Common. 

31.  Cyclotella  radiala,  n.  sp. — Valve,  end  view,  with  simple, 
Btrongly-marked  radii,  about  14  in  '001.  Front  view,  with 
-the  cn^  of  the  radii  appearing  as  puncta.  Diameter,  '018 
to  -023.  (PI.  VI,  fig.  Ua,  end  view ;  6,  front  view.)  Shell 
cleanings.  West  Indies. 

As  many  as  ten  fruatules  have  been  foxind  in  union,  leaving 
it  doubtful  whether  this  may  not  belong  to  the  next  genus. 

82.  Orthosira  oceanica  (Endictya  oceanica),  Ehr.— Dia- 
meter, 027  to  035.  (PI.  VI,  fig.  IGa,  end  view;  b,  front 
view.)  Common  in  various  gatherings,  but  not  yet  recog- 
nised aa  British,  unless  the  valve  figured  by  Dr.  Gregory 
{Clyde  Diat.,  pi.  ii,  fig.  i7)  be  this  form,  which  appears  pro- 
bable. A  large  and  coarse  species :  it  is  seldom  that  more 
than  two  or  three  valves  are  found  united,  and  these  are  not 
of  the  same  frustules,  so  that  the  union  by  the  connecting 
membrane  ivould  seem  to  be  the  strongest. 

33.  Slephanoffoma  polygona,  Ehr. — Valve,  with  central 
portion  impunctate  and  much  elevated,  united  to  the  margin 
by  an  indefinite  number  of  rays,  the  spaces  between  which 
are  sometimes  found  to  be  very  faintly  punctate.  Diameter, 
■015  to  025.     (PI.  V,  fig.  8n,  side  view ;  b,  front  view.) 

Richmond  Earth,  Virginia,  N.  A.     Common. 

From  the  peculiar  form  of  this  interesting  species,  it 
happens  that  it  is  seldom  seen  in  any  but  an  oblique  position. 


TRANSLATnONS. 


OTCBTOKOA. — A  contribution  towards  the  knowle^e 
the  lowest  Animals.    By  Dr.  Anton  De  Baky. 

Db.  I>e  Baby's  object  id  the  above  paper,  is  to  prove  that 
the  tribe  of  organisms,  heretofore  brought  together  uuder  the 
gtneral  name  of  Myxogastric  fungi,  are  not  fungi ;  that  they 
are,  in  fact,  not  vegetables,  but  antmals.  The  author  does  not 
underttike,  at  present,  to  fisexactly  their  systematic  position, 
hnt  he  assigns  them  a  place  provisionally,  between  jthe  Rhizo- 
pods  and  the  Gregarinae.  Should  his  views  be  ultimately  esta- 
Miolied,  the  Zoologists  will  (as  Af.  Tiilasne  has  remarked), 
thereby  receive  compensation  in  respect  of  the  Corallines, 
which  the  botanists  have  appropriated ;  but  we  cannot  help 
thinking,  that  a  great  deal  more  evidence  will  be  required, 
and  much  more  discussion  will  have  to  be  gone  through, 
before  botanists  will  be  content  to  assent  to  the  transfer  of 
the  Myxogastric  fungi  to  the  animal  kingdom. 

Dr.  Dc  Bary's  paper  is  of  great  length,  and  we  may  add,  of 
great  interest,  hut  want  of  space  forbids  us  from  attempting 
onytliiug  like  a  complete  analysis  of  it.  At  the  same  time, 
80  far  as  regards  the  arguments  in  favour  of  tlie  animal 
nature  of  the  creatures  in  question,  it  will  be  quite  possible, 
in  a  short  space,  to  give  a  summary  of  the  author's  contention. 
To  those  readers  of  the  '  Microscopical  Journal'  who  are 
altc^ether  unacquainted  with  the  Myxogastercs,  we  should 
strongly  recommend  a  careful  perusal  of  the  entire  paper, 
premising  that  such  perusal  would  be  much  facilitated  by  a 
previous  reference  to  Mr.  Berkeley's  excellent  remarks  upon 
the  subject  in  his  introduction  to  Cryptogamic  Botany. 

Dr.  l>e  Bary  divides  his  paper  into  six  chapters,  or  parts. 
The  lir»t  of  these  contains  some  gcnend  remarks  upon  the 
■tnicttire  of  the  tissue,  and  on  the  fructification  in  fungi; 
and  the  second,  au  acL'Oimt  of  the  peculiar  characteristics  of 
a  certain  numlwr  of  the  more  important  genera  into  which 
the  Myxogastercs  have  been  divided,  such  genera  having  been 
founded  principally  upon  the  structure  of  the  rijw  spore-casea. 
In  spealung  of  the  elatcrs  or  Bpiral  threads  in  the  genus 
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Trichia,  the  author  observes,  that  the  only  correct  accoimt: 
their  structure  is  that  givea  in  this  Journal  in  Octoberj 
and  April,  1857. 

lu  the  third  part,  an  account  is  given  of  the  formation  and 
development  of  /ElhaHum  »eplicvm,  and  one  of  the  principal 
arguments  in  favour  of  the  animal  nature  of  the  Mysogasteres 
is  grounded  upon  the  supposed  fact  that  the  creeping  threads 
of  mucilaginous  matter,  by  the  confluence  of  which  the  fruc- 
tifying mass  of  -^^Ithalium  is  formed,  consist  of  sarcorfe.  The 
author  says — "  The  main  s-uhstauce  of  the  threads  is  formed 
"of  that  structureless,  colourlcas,  tmnspareut,  half-fluiil 
"  matter,  called  by  Dujardin,  surcode,  and  by  Ecken,  s/iapelesn 
"  contractile  matter. 

"The  principal  peculiarity  of  sarcode,  viz.,  its  high  degree 
"of  independent  contractility,  is  very  remarkable  in  the  sub- 
"  stance  of  these  threads.  It  exhibits  continual  changes  of 
"form  and  fluctuating  motions,  such  as  are  known  to  occur 
"  in  the  bodies  of  the  Rhizopoda. 

"  Its  chemical  nature  also  agrees  essentially  with  the  sar- 
"  code  of  the  lower  animals.  The  rose-red  colour  produced 
"by  sugar  and  sulphuric  acid,  and  by  MiUon's  test,  and 
*'  the  brown  colour  produced  by  iodine,  testify  to  its  nitro- 
"  genouB  nature.  It  contracts  and  hardens  in  alcohol  and  in 
"  nitric  acid,  and  becomes  pale  and  transparent  in  acetic  acid, 
"  without  however  becoming  dissolved.  On  the  other  hand, 
"it  dissolves  in  liquor  ammonlie,  in  solution  of  caustic  potass, 
"even  when  very  weak,  and  in  solution  of  carbonate  of 
"  potass." 

The  spore-cases  of  all  Mycetozoa  are  stated  to  be  formed 
of  sarcode  threads,  essentially  like  those  of  jEihalmm.  Dr. 
de  Bary  has  noticed  in  jEthaUum  seplictim,  as  well  as  in 
Didymium  acrputa,  and  in  a  species  of  Physarum  that  when 
the  moisture  is  allowed  to  evaporate  very  slowly,  and  espe- 
cially at  a  low  temperature,  the  threads  break  up,  by  con- 
traction, into  irregularly  shaped  bodies,  which,  as  the 
desiccation  continues,  assume  a  waxy  or  horny  consistence. 
The  whole  substance  of  each  of  these  bodies  again  suddenly 
breaks  up  into  numberless  globular  or  oval  cells,  sur- 
rounded by  a  double-outlined  membrane,  which  exhibits, 
nudcr  iodine  and  sulphuric  acid,  or  under  Schulze's  solution, 
active  and  intense  cellidosc  reaction.  All  these  cells  in  a 
mass  are  imbedded  in  a  homogeneous  hyaline  substance  not 
exhibiting  cellulose  reaction.  This  substance  is  more 
strongly  developed  at  the  outer  surface  of  ttie  mass  of  cells. 
It  softeus  in  water,  so  that  the  cells  can  be  separated  by 
pressure,  and  then  surrounded  by  a  thin  layer  of  the  inter- 
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cellular  substance.  These  waxy  bodies  cliange  back  again  iiito 
the  ordinary  sarcade  threads  undi?r  heat  and  moisture,  and 
I>r,  De  Bary  considers  that,  by  passing  into  this  waxy  cel- 
Itilar  state,  the  sarcode  threads  arc  enabled  to  retaia  their 
vitality  during  dry  hot  weatlier,  and  through  the  winter. 

Id  speaking  of  the  ordinary  spore- formation,  the  author 
states  tiiat  the  formation  of  spores  in  the  Mycetozoa  always 
takes  place  by  division  of  the  plasma  around  previously- 
formed  unclei,  and  neier  directly  from  the  threads  of  the 
ropiUitium.  He  alleges  that  Berkeley's  observations  on 
Enerlhentma  arc  incorrect,  and  doubts  also  the  accuracy  of 
the  latter's  account  of  the  structure  in  Badhamia ;  admitting, 
however,  that  he  (Dr.  De  Bary)  is  not  acquainted  with  the 
latter  genus. 

The  history  which  is  given  of  the  germination  of  the 
spores  of  the  Mysomycetes  is  of  considerable  interest,  and 
has  been  confirmed  to  some  extent  by  the  observations 
of  Hoflmann  in  the  'Botanisclie  Zeitung,'  for  June  17, 
1859.  When  placed  in  water,  and  protected  from  cvaixtra- 
tion,  the  membrane  of  the  spore  opens,  and  its  contents 
escape  in  the  form  of  a  cell,  clothed  only  by  a  very  thin  pri- 
mordial utricle,  thus  resembling  the  reproductive  cells  of 
many  algie.  These  escaped  cells  undergo  changes  of  form, 
erentaally  exhibiting  one  or  two  cilia,  and  two  or  three 
ncttolea,  of  which  one  at  least  always  pulsates.  They  have 
idBO  a  motion  of  progression  and  rotation,  as  in  the  case  of 
ordinary  zoospores. 

After  a  few  days,  bodies  appear,  differing  from  the  zoospores 
in  their  lai^er  size,  the  greater  number  and  irregular  dispo- 
sitioii  of  the  vacuoles,  the  want  of  cilia,  and  of  oscillating  and 
rotating  movements,  and  by  the  protrusion  of  parts  of  the 
body,  precisely  as  in  the  AmselME  ;  like  which  they  have  also 
a  creeping  motion,  and  arc  perpetually  changing  their  form. 
The  author  states  that  these  singular  bodies  are  not  inde- 
pendent productions,  but  that  tliey  are  produced  from  the 
zoospores,  and  that  by  the  further  development  of  them, 
the  spore-caacs  arc  eventually  formed.     He  says — 

"  I  f,  therefore,  on  the  one  hand,  tJie  development  of  Amxbie 
from  the  products  of  the  germination  of  the  spores,  and,  on 
the  other,  the  production  of  the  sporangia  fi-om  the  sarcode- 
thrcads,  which,  as  regards  structure  and  movements,  might 
be  described  as  colossal  filamentary  Antaba,  be  established, 
it  L8  ati  obvious  conclusion  that  the  latter  arise  from  the 
farther  development  of  these  Amabte.  And  this  has  Irecn 
confirmed  by  direct  obscnation  in  jEthalium  aepticmn, 
Lyeogata,  and  Stemonitis  obtusata Direct  develop- 


100 


DE    BAttY,    ON    1 


^ 


Dient  of  the  fructiiyiiig  ttireBils  from  the  Amsebee,  produced 
hy  the  growth  of  the  zoospores,  appears  to  me  beyoDtl  a 
doubt.  And,  iu  accordance  with  this  aasumption,  is  the  fact 
of  the  frequent  occurrence  of  common  Amsebse  (radioia,  vemt- 
cosn,  Ehr.)  iu  tan,  rotten  wood,  Ifcc,  the  habitats  of  theMyce- 
tozoa.  It  remains  doubtful,  however,  whether  the  sarcode- 
threads,  which  directly  form  the  spore-eases,  are  the  product 
of  a  single  Amaeba,  or  arise  from  the  confluence  of  several." 

Dr.  De  Bary  lays  some  stress  upon  the  fact  that  the  Myce- 
tozoa,  when  in  the  amieboid  condition,  exhibit  iu  the  sub> 
stance  of  their  bodies  [like  the  aquatic  Amiebee)  solid  matter 
taken  in  from  without,  such  as  cells  of  algie,  spores  of  fungi, 
&c.  He  says  that  if  these  "  ittffesta  "  can  be  considered  to 
be  food,  the  fact  would  establish  the  animal  nature  of  the 
MycetoKoa,  because,  if  an  organism  eats,  it  must  be  an 
animal.  He  admits,  however,  that  there  is  no  proof  that 
the  ingesta  tire  food,  and  tliat  there  is  nothing  to  show  that 
they  may  not  find  their  way  accidentally  into  the  bodies  of 
Amabte,  as  Dujardin  has  suggested.  Considering,  however, 
that  the  movements  of  the  Amatbre  resemble  those  of  Acti- 
nophrys,  and  that  the  movemcuts  of  Actinophrys  arc  cer- 
taiidy  made  in  quest  of  food,  the  author  considers  it  pro- 
bable that  tlie  aquatic  AtiuBbte  and  the  amreboid  Mycetozoa 
do  really  eat. 

After  noticing  the  affinity  of  the  Mycetozoa  with  the  Si- 
phoned and  SaproleguieEe,  especially  with  Pythium  amongst 
the  latter,  Dr.  De  Bary  says — 

"But,  notwithstanding  all  these  analo^es,  and  oven  as- 
suming that  the  vegetable  protoplasm  in  its  composition 
and  movements  is  closely  allied  to  sarcode;  assuming  also, 
that  many  plants,  whilst  in  the  condition  of  Euospores, 
have  the  capacity  of  spontaneous  locomotion,  and  are  also 
contractile ;  assuming  also,  that  the  difference  in  the  move- 
ments of  the  Mycetozoa  and  of  divers  plants  is  only  quanti- 
tative; nevertheless,  free  motion  exists  in  the  Itlycetozoa 
with  an  intensity  and  duration  unequalled  in  any  plant  .... 
....  We  should  be  content  to  leave  the  Mycetozoa  iu  the 
vegetable  kingdom  if  nothing  analogous  to  them  could  be 
found  amongst  animals.  But,  inasmuch  as  their  structure, 
tbeir  mode  of  life,  their  motion  from  the  time  of  the  appear- 
ance of  the  zoospores  accord  most  fully  with  those  of  certain 
animals ;  inasmuch  also  as  the  perfect  sarcodc-tlireads  hardly 
dilfer,  except  in  size,  from  the  earcode- threads  of  the  Bhizo- 
poda,  the  result  is  that  the  '  Myxomyceteg '  must  takp 
their  place  as  *  Mycetozoa '  in  the  animal  kingdom." 

In  the  above  remarks,  we  have  given  what  we  believe 
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a  full  and  fair  account  of  Dr.  De  Bary'a  argumeat  in  support 
of  his  proposition.  We  Lave  not  time  or  space  to  dwell  at 
any  length  upon  the  weak  parts  of  his  case.  One  or  two 
points,  howcFer,  may  be  mentioned.  The  fact  of  the  formative 
threads  containing  sarcode  would  not  go  far  to  prove  their 
aoimal  nature.  Sarcodc  and  vegetable  protoplasm  are  admitted 
to  be  nearly  allied ;  and  the  author  himself  brings  forward  the 
fact  of  our  imperfect  knowledge  of  the  chemical  nature  of 
sarcode,  by  way  of  esplanation  of  au  unexpected  chemical 
reaction  which  he  found  in  the  sarcode- threads,  (See  p.  125.) 
We  would  further  observe  tliat  his  views  of  spore-formation 
in  the  Myxomycetea  generally,  are  in  direct  opposition  to  those 
of  Bericeley,  Corda,  and  Tulasne. 

The  careful  conclusions  of  so  eminent  an  observer  as  Mr. 
Berkeley  cannot  be  set  aside  by  a  mere  allegation  of  their 
inancuracy,  as  has  been  done  by  Dr.  De  Bary  in  the  instance 
of  Enerlhenetaa.  In  Badhamta,  again,  in  which  Dr.  De  Bary 
throws  doubts  upon  Mr.  Berkeley's  opinions,  we  can  state 
from  our  own  observation,  that  the  spores  are  certainly  not 
formed  in  the  manner  described  by  the  author  as  occurring 
in  the  other  Myxogastric  genera;  and  Mr.  Berkeley's  obser- 
vations, if  correct  (which  we  see  no  reason  to  doubt),  would 
almost  suffice  to  upset  Dr.  De  Bary's  theory ;  for  if  it  be  once 
admitted  that  Badhamta  is  truly  fungoid,  no  doubt  could 
exist  as  to  the  nature  of  the  rest  of  the  Myxomycetes.  With 
R^»rd  to  the  development  of  the  amjeboid  bodies  out  of  the 
tooapores,  we  may  call  attention  to  a  paper  written  a  few 
years  since  by  Dr.  Hartig  (an  abstract  of  which  was  given  in 
a  former  volume  of  this  journal),  containing  the  result  of  some 
obaen'ations  on  the  Phytozoa  of  the  Antheridia  of  Marchantia, 
tending  to  show  that  those  Phytozoa  become  ultimately 
transformed  into  AmEeba;,  The  inference  firam  the  latter 
observations  would  be  that  Dr.  Hartig's  arajebro  were  vege- 
tables ;  for  if  they  were  really  formed  from  the  substance  of 
the  Phytozoa,  they  must  necessarily  partake  of  the  nature  of 
the  Utter.  On  the  other  hand.  Dr.  De  Bary,  assuming  the 
animal  nature  of  Amiebfe  generally,  and  finding  Amaebae  pro- 
duced from  the  spores  of  the  Myxogasteres,  draws  the  con- 
dusion  that  the  Itfysogasteres  are  auimals.  Whatever  may 
be  the  result  of  the  discussion  which  Dr.  De  Bary  has  origi- 
nated, good  service  will  be  done  to  science  if  it  should  tcaid, 
as  we  hope  it  may  do,  to  a  careful  and  accurate  investigation, 
both  by  botanists  and  zoologists,  of  what  wc  think  we  may 
■tin  call  the  Myxogaatric  Fungi. 


NOTES  AND  CORRESPONDENCE. 


On  the  ITniTersal  Screw — The  remarks  of  Mr.  Brooke,  ap- 
pended to  my  paper  on  the  universal  screw,  which  was  pub- 
lished in  a  pire\iou8  number  of  the  '  Journal,'  are  so  entirely  at 
Tsriance  with  my  owti  esperieuce,  that  I  venture  to  give 
somewhat  of  an  answer  to  each  of  liis  paragraphs,  exceptiug 
the  first,  which  is  merely  introductory. 

In  the  first  place,  then,  no  workman,  be  he  ever  so 
"practised,"  can  cut  up  a  screw- tool  btj  hand,  that,  as  an 
exact  counterpart  of  the  "  hob,"  shall  be  equal  to  oue  made 
by  a  Bcrcw-cutting  lathe ;  and  there  are  plenty  of  shops  in 
Jjondon  and  other  places  where  Bcrew-tools  can  be  properly 
cut  up,  by  comparatively  inexperienced  workmen. 

"The  practical  difficulties"  next  mentioned  by  Mr,  Rrooke 
are  entirely  illusive.  If  the  method  of  gauging  the  tops  of 
the  threads  were  sufficient,  nothing  would  be  easier  than  to 
make  both  inside  aud  outside  screws  fit  easily  and  pleasantly 
in  the  gauges,  aud  they  would  screw  together  in  a  similar 
maimer;  the  variations  which  really  occur  in  the  screws 
made  by  different  makers,  to  cylindrical  gauges  of  the  same 
flue,  ajc  at  the  bottom  and  sides  of  the  threads. 

Mr.  Brooke,  in  the  nc;st  paragraph,  states,  that  "  the 
bottom  of  the  outside  screw  can  be  most  easily  gauged;" 
bat  I  am  convinced  that  he  cannot  have  ti-ied  it ;  for  he  goes 
on  to  say,  that  if  screws  "  enter  easily  and  pleasantly,"  they 
must  "necessarily"  differ  in  size  some  "two  or  three  thon- 
sandths  of  an  inch,"  whereas  Mr.  Whitworth  has  shown  that 
a  rariation  of  one  ten-thonsaudtb  of  an  inch  is  most  dis- 
tuictly  perceptible. 

The  reason  why  the  adjustible  screw-cntting  gauge  pos- 
seases  na  "  immunity  from  the  same  wear  as  that  to  which 
Uic  sercw-tool  is  liable,"  is  because  it  has  so  very  little  to  do. 
Tlie  screw-tool  cuts  up  the  whole  depth  of  the  thread,  the 
CDttiog-gauge  only  removes  that  which  is  left  by  the  wear  of 
the  screw -tool. 

I  think  many  persona  will  find  it  difficult  to  nuderstnnd 
Mr.  Brookcs's  next  paragraph,  and  the  only  explanation  I 
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can  give  is  this :  The  "  gauge-taps"  issued  by  the  Micro- 
scopical Society  are  slightly  taper  and  differing  in  size,  eon- 
Bequently,  when  they  are  sent  out  to  the  makers,  there  are 
directions  with  theiUj  as  to  how  far  each  one  is  to  screw  up 
the  nose-piece  of  tlie  microscope,  and  that  if  the  screw  is  made 
only  'ISS  in  length,  it  may  prevent  some  of  the  taps  from 
screwing  up  as  far  as  they  should.  Ou  my  own  part,  1  see 
no  objection  (if  proper  means  ho  employed}  to  the  maker 
cutting  the  screw  in  whichever  way  he  pleases.  1  perfectly 
well  rcmcQibcr  pointing  out  to  Mr.  Brooke  the  assistance  it 
would  be  to  the  workman  when  cutting  the  inside  screw 
by  hand,  to  make  it  a  greater  length  than  'laS,  but,  if  the 
work  be  done  in  a  machine,  this  diliiculty  eeases;  and  it  is 
important  to  save  the  wear  of  the  screw-tool  as  much  as 
possible. 

And  now,  in  conclusioii,  may  1  also  tell  what  I  know  as  to 
how  "  the  plan  recommended  by  the  Microscopical  Society 
has  been  found  to  work  well  amongst  those  who  have  adopted 
it."  Of  tlie  three  houses  besides  our  own  who  are  using  the 
"  universal  screw,"  one  has  onlered  a  set  of  the  cutting- 
gauges.  Another  firm  are  making  their  outside  screw  con- 
siderably smaller  than  Whitwortli's  gauge,  and  their  inside 
screw  to  the  Society's  tap.  The  other  fii-m  are  also  using 
the  Society's  tap,  but  they  are  making  their  outside  screws 
considerably  larger  at  the  Iwttom  than  Whitwortli's  gauge, 
and  it  is  this  firm,  so  far  as  I  can  ascertain,  who  have  altered 
the  nose-pieces  of  our  microscopes,  but,  in  one  instance  which 
has  come  to  my  knowledge,  after  having  made  the  alceration, 
an  object-glass  which  they  sent  subsequently,  proved  too 
large,  and  would  not  screw  into  the  microscope  at  all. — 
RicHAKD  Beck,  Upper  Ilolloway. 


Harrison  on  a  new  Plenrwigma.  —  Somewhat  better  than 
twelve  months  ago  I  was  visiting  a  friend  in  Lincolnshire 
(W.  Parker,  Esq.,  of  Thornton  House),  and  he  showed  me  a 
slide  containing  a  few  frustules  of  a  Pleurosigma  which  I 
had  not  before  seen ;  1  enquired  where  he  had  obtained  them, 
and  he  went  witli  me  to  tlie  drain  (a  run  of  fresh  water),  but 
we  could  not  find  any  at  that  time,  I  was  paying  another 
visit,  to  the  same  friend,  about  tluree  weeks  ago,  and  we  pro- 
cured a  pretty  good  gathering  of  them,  and  as  I  could  not 
find  any  aeeouut  of  it  in  any  previous  work,  I  have  named 
it  Plmrusigmn  Parkerii.  It  is  about  the  same  size  as  the  P. 
fasdola,  but  broader  in  proportion  to  the  length,  and  the 
ends  not  so  much  contracted. 
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Length  -0040"  to  -0045"  of  an  inch ;    striae  50  to  55  in 
■001 . " 

I  enclose  a  drawing  magnified  400  diameters. 
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Pleurostgma  Parkerii. 

Valve  broadly  lanceolate^  acute  extremities  produced, 
flexure  considerable;  colour  pale  yellow.  Length  of  vahc 
•0038"  to  0040" ;  transverse  striae  OOCiO",  and  stronger  than 
the  longitudinal.  Fresh  water.  Thomton-le-Moor,  Lincoln- 
shire, Mr.  W.  Parker. 
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MiCEoacopiCAL    Society,  Nov.  9th, 
Dr.  Lankestek,  Presiclent,  in  the  chair. 

John  StaintoD,  Esq.,  Loiigbridge,  near  Warwick ;  M. 
Foster,  jun.,  Esq.,  Huntingdon;  J.  Burge,  Esq.,  Fulham ; 
J.  L.  Bennett,  Esq.,  Peutonvillc-road;  Tlios.  Hunt,  Esq., 
23,  Alfred-place,  Bedford-square ;  and  Jas,  Smith,  Esq., 
Soley  Terrace,  Pentonville,  were  balloted  for  and  duly  elected 
members  of  the  Society. 

Two  papers  were  read — one  by  Dr.  Greville,  'On  Campyh- 
di)icns '  ('  Trans.'  p.  2D) ;  the  other,  'Ou  Diatomaccae  from  the 
Ohio,'  by  Professor  Hamilton  Smith  {'Trans.'  p.  33), 

Mr.  LoBB  said — It  is  with  much  pleasure  I  bring  before 
the  notice  of  the  meeting  the  latest  production  of  Messrs 
Powell  and  Lcaland  ;  and  we  are  all  of  us  aware  how  back- 
ward our  friends  are  to  make  public  their  own  doings.  It  is 
a  new  achromatic  condenser  of  170°  aperture,  having,  as  in 
the  old  one,  three  combinations,  so  arranged  as  to  he 
used  separately  when  required.  The  diaphragm  has  eleven 
apertures,  and  there  are  three  stops  and  two  seraicirclea. 
The  stops  and  semicircles  can  be  placed  in  any  portion  of  the 
field,  80  as  to  produce  the  best  definition.  The  movements 
of  the  diaphragm  and  stops  are  so  contrived  as  to  be  adjusted 
with  the  greatest  ease  and  freedom,  and  not,  as  iir  all  foiTner 
condensers,  placed  so  as  to  give  the  manipulator  the  greatest 
trouble  to  elfect  the  desired  end.  One  thing  is  required 
when  using  this  condenser  with  the  full  aperture — viz.,  to 
have  the  objects  mounted  an,  as  well  as  coverrd  over  with, 
thin  glass;  and  I  think  if  our  object-mounters  were  to 
mount  all  objects  in  this  way  on  mahogany  slides ;  it  would 
be  far  better,  and  they  would  he  less  liable  to  break 
than  those  mounted  on  glass  slides.  The  delicate  markings 
of  the  DiatoraacciE  arc  hcautifully  defined^  with  this  new 
condenser,  using  the  i,  i"^,,  and  ,^  object-glasses;  the  mark- 
iiigs  on  the  AmJcian  test  are  made  as  fully  apparent  as  are 
those   of  the  Hyipocampita  i    and  the   delicate   lines   of  P. 
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Ae»u  are  easily  defiucil.  Tlie  price  uftlie  coiideiiBOT  in  eight 
Cnineas,  being  oiily  one  guinea  more  than  the  old  oue  of  100" 
iperture. 

I  have  also  to  bring  before  the  notice  of  tbc  meeting,  a 
method  which  I  have  some  time  wlopted  for  showing  the 
phrnonicna  of  the  rings  round  tlio  optic  axes  of  crystals, 
and  which  is  chiefly  ray  own  invention.  Mr.  "Woodward,  the 
author  uf  a  treatise  on  polarised  I  ight  —  I'rofesaor  I'otter,  of 
the  London  University— and  Mr.  Darkin,  of  Lanjhcth,  have 
all  seen  it;  and  all  agree  that  tfaey  have  never  seen  the  phe- 
nomena so  bcautifiiUy  displayed.     It  consists — 

1.  Of  an  eye-piece  with  lenses  abont  the  depth  of  those 
nsually  pnt  in  the  thii-d  eye-piece.  There  is  no  diaphragm 
between  the  lenses,  which  are  so  adjusted  that  the  field-lens 
may  lie  l)rought  nearer  to,  or  farther  from,  the  eye-lens,  as 
occasion  may  require,  thus  giving  different  powers  and 
different  fields ;  and  when  adjusted  for  the  largest  field  it 
will  be  full  fifteen  iuchcs,  and  take  in  the  widest  separation 
of  the  ascs  of  the  arragonite  ; 

2,  A  crystal  stage  to  receive  the  crj'stals,  and  of  the  usual 
con^tmetion,  into  which  is  screwed  a  blue  tourmaline ; 

3.  A  large  Nichol's  prism  as  a  polarispr  ; 

4,  A  common  single  double  convex  three  or  four-inch 
lena,  set  in  the  middle  of  a  bi'iiss  tube,  long  enough,  when 
screwed  into  the  body  of  the  microscope,  to  reach  the  pola- 
riser,  so  that  all  extraneous  light  may  be  escloded.  At  the 
bottom  of  this  tube  there  is  a  blue  glass,  for  the  purpose  of 
Riving  white  light  when  a  lamp  is  used.  The  concave  mirror 
■hould  be  used  with  a  bull's-eye  condenser  by  lamplight; 
the  ctiudcuscr  may  he  dispensed  with  by  daylight.  Messrs. 
Powell  and  Lealaud  arc  well  acquainted  with  the  above 
apparatus. 

The  erystals  best  adapted  to  show  the  phenomena  of  rings 
round  tbe  optic  axes  are — 

Quarts,  a  uni-axial  crystal,  one  system  of  rings,  no  entire 
cnws  of  black,  only  the  ends  of  it,  the  centre  being  coloured; 
snil  na  tbe  tourmaline  is  revolved,  the  colour  gradually 
flanging  into  all  the  varied  tints  of  the  spectrum,  one 
ooloor  only  displayed  at  once  in  tbe  centre ; 

Quarts,  cut  so  as  to  show  right-lianded  polarisation  ; 

Qaiirtz,  cut  so  as  to  show  left-lianded  polarisation — that 
is,  the  one  shows  the  same  phenomena  when  the  tourma- 
line is  turned  to  the  right,  as  the  other  does  when  turned  to 
the  left ; 

Qttartz.  cut  so  as  to  show  straight  lines ; 

Calf  Spar,  a  nni-axial  crystal,  one  sjstem  of  rings,  sind  a 
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black  CT09B,  which  chitiiges  mto  a  white  croae,  on  reyolTing 
the  tourmalijic,  and  the  colours  of  the  ring*  into  tlieir  cum- 
plementary  colours. 

Topaz,  a  bi-axial  crystal,  although  it  has  two  axes,  only 
exhibits  one  system  of  rings  with  one  frinjie,  owing  to  the 
wide  separation  of  the  axes;  the  fringe  and  colours  change 
on  revolving  the  tourmaline ;  this  is  the  case  in  nil  the 
crystals  j 

Boreuc,  a  biasial  crystal,  the  colours  more  intense  than  in 
topaz,  but  the  rings  not  bo  complete,  only  one  set  of  rings 
taken  in,  from  the  same  cause  as  topaj! ; 

liochelle  Salt,  a  bi-axial  crystal,  the  colours  more  widely 
spread,  very  beautiful,  only  one  set  of  rings  taken  in ; 

Carbonate  of  Lead,  a  bl-axini  crystal,  axes  not  much  sepa- 
rated, both  systems  of  rings  exhibited,  far  more  widely  spread 
than  those  of  nitre ; 

Nitre,  a  bi-axial  crystal,  axes  very  closely  approximated, 
colours  intense  and  beanliful,  the  rings  are  also  closely 
united ; 

Arragonite,  a  bi-axial  crystal,  axes  rather  widely  separated, 
but  both  systems  of  ring»  exhibited,  and  decidedly  the  best 
crystal  for  displaying  the  phenomena  of  bi-axial  crystals. 

The  field-lens  of  the  eye-piece  requires  to  be  brought  as 
close  aa  possible  to  the  cyc-lens,  to  see  properly  the  pheno- 
mena in  tjuartz  and  arragonite;  it  must  be  placed  at  an  inter- 
mediate distance  for  viewing  topaz,  borax,  Rochelle  salt,  and 
carbonate  of  lead  ;  it  must  be  drawn  out  to  its  fullest  extent 
to  view  nitre  and  calc  spar. 

The  powers  of  the  m icro-polariseope  cannot  be  better 
displayed  than  in  the  exhibition  of  the  foregoing  pheno- 
mena; there  is  nothing  more  beautiful,  and  few  studies 
more  interesting  and  enlarging  to  the  mind,  than  that  of 
light,  whether  common  or  polftrised,  which  must  be  entered 
upon,  if  the  phenomena  are  to  be  understood. 

The  crystal  eye-piece,  with  an  artificial  tourmaline  as  an 
analyser,  will  be  found  very  useful  for  polariscope  objects 
generally.  There  is  some  spherical  aberration,  but  the 
largeness  of  the  field  far  more  than  compensates  for  the  same. 
It  does  best  for  those  objects  that  require  the  two-inch 
objcct-glaas, 

I  have  brought  with  me  this  evening  two  olijccts — a  flea 
and  an  insect  named  Chalifer.  They  were  mounted  hy  one 
of  the  roemhcrs  of  tliia  society,  Mr.  Farmer,  of  llurnaey ;  and 
are  remarkable  for  the  clear  manner  in  whicJi  the  musdea 
are  brought  out,  as  also  the  striated  fibre  of  the  same  j  and 
which,  at  the  instigation  of  our  much-esteemed  president. 
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Ur.  Lankester,  I  present  to  tlie  Society,  to  be  placed 
""'iuct  of  curiosities. 


December  14-/A,  185G. 
Geo.  Busk,  Esq.,  in  the  chair, 
lir  William  Dennison,  Governor  of  Sydney,  Auetraliii ; 
C.  J.  H.  Allen,  Esq.,  28,  Wobum-placc;  Matthew  Marshall, 
jun.,  Esq.,  12,  Lynd  hurst -grove,  Peckham ;  Benjamin 
Staodring,  Eaq.,  152,  Minories;  Thomas  Kobb,  Esq.,  Feather- 
stone-bridge ;  and  George  Andrews,  jun.,  Esq..  55,  Friday- 
street,  were  balloted  for,  aud  duly  elected  members  of  the 
Society, 

"      Wallich   read   a  paper    '  On    Siliceous    Organisms' 

p.  ae). 

Roper  read  a  paper  '  On  Triceratium'  ('  Trans.'  p.  55). 
November  9ih,  1859. 
Tlie  following  publications,  &c.,  have  been  presented   to 
the  Microscopical   Society  since  the  publication  of  the  last 
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Books. 


Vrofusor  Hoxley"*  Oceanie  ITjiiriiros 

Bccrent.iTe  Sdeuro,  a  Munllil;  Jouriiiil  of  Intcllectu&l 

ObMnaiions,  i  Nns. 
Bmilliaoniiiu  Con  Iri  bill  ions  to  Kuowledge,  Vol.  X. 
SmithsonUii  Report  fur  1S57      . 
Bostuu  JournnI  of  Natural  Uistory 
Procpcdinss  tif  the  Amuricaa  PliilosopLical  Socictj, 

Vol.  vr  .... 

CanRdinn  Joiirnsl  of  InHiistrj.  Scienre.  nnd  Art 
Academie  Rojule  de  Belj-ique  fiuUvliiis,  1S5S 
Ditto,  Aiinuaire,  1S58  .  . 

Bcri^hl   uber   die   Verlianillungen   der    Bolaniei^licij, 
}SSS.    F.  Colia     .... 
'     pRUnB  of  Blockhcalh  and  its  Ticinit;    . 
ly  to  the  "Slatemeut  of  the  Trustres  of  the 
■idtcj  Obier»ato7."    Bj  B.  A|)lh(>ni  Oodil.  j-m. 
lice  of  Dr.  Gould  hy  Die  Scientific  Couucti  of  tlie 
Dudlry  Obser»»torj 
Qusrt4-il;  Jouniol  of  llie  Genlogieal  Socitlj,  No.  59  . 
Oh    'lie    NomencliimrB    of    ibe   Fornminifcra.     Bj 
W.  K.  Pnrker  and  T.  R.  Jones.  Part  1  . 
iraalofthB  Procwdiiig*  of  ilie  Liiinean  Society, 
-•.ISandU       .... 

ill  Jonrnol  of  Denial  Science,  Noa.  37  to  40 
,  Photc^rephio  Jounial,  mvitsI  Nos. 
Ilifi  MeleroloHj  of  Eiifjlatid.  18B7  to  1859 
iiiB  Inniitiilca  of  llic  Britiali  Mcleorolo^cal  Society  . 
Kepurls  of  llie  Council  of  ditto  . 


Ditto. 

TliH  Socictj. 

TIlc  AutLor. 

The  Socidj. 

The  Editors. 

Ditto. 

Jus.  Glaislicr. 

Ditto. 

Ditto. 


no 
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On  the  Determination  of  the  Mean  Temperature  of 

every  Day  in  the  Year,  from  1814  to  1856.    By  J. 

Glaisher  .... 

The  Meteorological  and  Pliysical  Effects  of  the  Solar 

Eclipse  of  A&rch  15th,  1858.    By  J.  Glaisher 
On  the  Meteorology  of  Scotland  for  1857.    By  J. 

Glaisher  ..... 
Several  Meteorological  Tables.    By  J.  Glaisher 
Quarterly  Return  of  Marriages,  Births  and  Deaths 

for  1856  and  1857  .... 
Notices  pour  servir  a  Tetude  des  Polypiers  nageurs  ou 

Pennatulides.    J.  A.  Herklots 
Musde  Royal  d'Histoire  Naturelle  a  Lcydc 
Two  Slides  of  Insects  to  show  the  Muscular  Striae.    . 

December  Wth, 

On  the  Nomenclature  of  the  Foramiuifera.    By  W. 

K.  Parker  and  T.  R.  Jones.    Part  2 
Canadian  Journal    of    Industry,   Science,   and  Art. 

No.  24     . 
The  Journal  of  the  Royal  Dublin  Society.     No.  ]  5 
The    Quarterly  Journal  of  the    Geological  Society. 

No.  60     . 
Journal  of  the  Proceedings  of  the  Linnean  Society 
Photographic  Journal.     2  Nos.    . 
Note  sur  une  espece  de  Doth  idea  M.  le  Pasteur  Duby 


Freieniedby 

Jas.  Glaisher. 

Ditto. 

Ditto. 
Ditto. 

Ditto. 

The  Author. 

Ditto. 

E.  G.  Lobb. 


The  Authors. 

The  Editor. 
The  Secretary. 

The  Society. 
Ditto. 
Tiie  Editor. 
The  Author. 


Microscopic  Portkaits.    Presented  by  Oeo.  Jackson,  Esq. 
Professor  Quekett.  Charles  Woodward.  Andrew  Ross. 


—  Brand. 


E,  E.  Mecres 


PURCHASES. 

Nouvelles  suites  a  Buffon,  formant,  avec  les  muvres  de  cct  auteur,  un 
cours  complet  d'historei  naturelle  collection  accompagudc  de  Planches. 
Evenings  with  the  Microscope.     By  P.  Gosse. 

The  following  copies  of  British  Museum  publications  were 
also  presented  to  the  Society  : 

Catalogue  of  Lepidopterous  Insects 
List  of  Lepidoptera 


}} 


a 


a 


Hymenoptera 
Catalogue        „ 
List  of  Diptera 

Homoptera 
Hemiptera 
„      Coleoptera 
Guide  to  the  Mollusca 
Catalogue  of  Entozoa    . 
List  of  British  Animals 
Catalogue  of  British  Uymenoptcra 
„  Fossorial  Hymenoptera 

Marine  Polvzoa 
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AV.  G.  Skarson,  Curator. 
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On  tie  DialomaciKe  of  the  NeighbouHiood  of  Liverpool. 
By  Tuomas  Comdeb,  Esq, 
(Read  IGth  December,  1853.) 
[n  laying  before  the  Society  the  following  contribution  to 
Liverpool  Flora,  I  bave  been  influenced  by  a  wish  to 
ncrease,  in   some  degree,   the   knowledge   of   the   Natural 
History  of  the  neighbourhood,  towards  which  so  much  ban 
been   done  by  other  Liverpool  naturalists;  and  althougli  I 
have  confined  myself  to  a  single  order  I  trust  the  subjoined 
hsc  trill  be  of  some  use  in  this  respect.  I  am  also  not  without 
hope  that  it  will  assist  those  whose  researches   have  been 
extended  over  a  wider  field  than  my  own,  in  their  investiga- 
tion into  the  geography  of  the   order,  nt  present  in  a  very 
un sat Ie factory  state. 

1  have  adopted  the  limits  established  by  Dr.  Dickenson  in 
his  Flora  of  Liverpool,  extending  to  the  north  as  far  as 
Southport.  In  this  district  there  are  found  as  many  as  237 
described  species  of  Diatoinaceie,  affording  representatives  of 
51  genera.  Of  these  120  are  fresh  water,  64  brackiabj  and 
73  marine  species;  these  last  numbers  are,  however,  only 
approximate,  in  consequence  of  many  species  being  some- 
times found  in  both  fresh  and  brackish,  and  others  in  marine 
and  brackish,  localities.  For  instance,  I  have  gathered 
Kaeicitla  Ifea/ir-  and  Sluuroneh  aalina,  both  generally  cc 
sidered  altogether  marine  species,  in  a  living  state  in  a  pool 
to  which  no  sea  water  could  possibly  have  got  for  at  least 
eight  months. 

Those  species  usually  found  in  Alpine  situations,  such  as 
Naviciila  cratsinervia,  N.  geriaaa,  some  of  the  Piinudarue  and 
Odontidiiti  Tabeltaria  Jlocadota,  and  several  of  the  Meloaira 
and  Orlhosira,  are  absent ;  but  this  is  only  what  would  be 
expected:  another  deficiency  for  which  1  cannot  account 
occurs  in  the  allied  genera  of  Podospkeiiia,  RhipiJophora  and 
Lichmophora,  containing  in  all  ten  species,  of  which  the  only 
representative  found  in  this  neighbourhood  is  R.  Dalmalica 

1  have  used  Professor  Smith's  nomenclature,  as  being  th£ 
beat  known,  even  in  many  instances  where  it  is  opposed  to 
my  own  views.  Only  twenty  of  the  species,  discovered  since 
the  publication  of  the  second  volume  of  that  work,  are  not 
deacribed  in  his  synopsis. 

best  thanks   are  tendered  to  three  members  of  the 
lecupic  Club   of  this   town,   Messrs.  G.  M.  Browui 
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T.  Sansom  and  L.  Hardmnn,  who  have  very  preally  assisted 
me }  how  much,  their  initials,  attached  to  the  localities  given 
on  their  authority,  will  show.     For  the  other  localities  t 
for  the  naming  of  all,  I  am  myself  answerable. 

Epitiie»ia,  Kiitzing. 
E.  turgida,  Sm.— Frequent.      Well  at  Sefton,  August.  1856?" 

and  July,    1857;    Bidstoo  marali,  October,    \866,    and 

many  other  localities 
E.  Zedra,  Kiitz. — Bidston  marsh,  October,  1856. 
E,  Arffiu,  Sm. — Railway  bridge  at  Spital,  September,  1858, 

L.  H.— Well  in  Brombro'  wood,  September,  1S58. 
E.alpestrif,  Sm. — Well  at  Sefton,  August,  I8j(),    and  July, 

1857  ;  railway  bridge  at  Spital,  April.  1857- 
E.  Sorer,  Kiitz.— Sefton  well,  August,  1856,  and  July,  1857 ; 

Bidston  marsh,  August,  185^^,  &c. 
E.  tf'fsiermauii,    Sm. — Bidston    marsh,  October,    1856,  aa^ 

October,  1857— Birkdale  marsh,  G.  M.  B. 
E.  ritpealru,  Sm.— Bridge  at  Spital,  Sept.,  1858,  L.  H.. 
K.  gihba,  Kiitz. — Frequent.      Bidston  marsh,  Oct..  1856,  &ad 
E.  cenlricoaa,  Kiitz. — Railway  bridge,  Highfiyld,  L.  H. 

EuNOTi.\,  Ehrenberg. 
JP.  ArcHi,  Sm.— Tit  at  Rock  ferry,  June,  1836. 

Cymbella,  .^gardh 
C.  Eirenber/fii,  Kiiiz.— River  Alt,  near  Sefton,  July,  18.57.  ' 
C.  cvtpula/a,    Kiilz.^AIways  occurs  sparingly.      '1  hornbi 

pool,  Crosbv,  September,  185(i — Snuthport,  June,  iHSj 

G.  M.  B. 
C.  maculata,  Kiitz,— Patrick's  wtll,  Spital.  March,  1857. 
C.  Udvcllca,  Kiilz.— Wei!  at  Sefton.  July,  1857. 

ro;- ^.— Thorn  back  pool,  Crosby,  Sept.  1856. 

Amphora,  Ehrenberg. 
4-  oval'ui,  Kutz. — Frequent.     Canal  bridge  over  R.  All, 
A.  uj^ni»,  Kiitl!. — Not    uncommon.     Bidstun    marsh,    July, 

1856,  and  October,  1857,  &c. 
A.   salina,  Sm. — Bidston  marsh,  July,    1856;   Great    Float, 

April,  1858. 

CoccoNEis,  Ehrenberg. 
C,  Peilicidii.^,  Khr. — Lock  at  Sefton,  July,  1357  ;  stream  n 

Shotwick,  Cheshire,  June,  1858. 
C-  Phcentula,   Ehr. — Very  common ;    in  fact   in  almost  i 

fresh  water  gatherings, 
r.  T!,waUcaii,  Sm.— Rock  in  Dingle,  March,  1857. 
C.  Snttetliim,  Ehr.— New  Brighton,  March,  1857,  L.  II. 
CecceiUrka,  Dunk. — New  Brighton  sands,  Suplcmber,  l8St 
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CosciN'ODiscus,  EhreiiberfT. 

C.  radialvs,   Ehr. — Common.       New   Brighton    in    several 
{  gatherings,  &c. 

C.  eaxnfricun,  Ehr.— Common.     New  Brighton,  &c, 
^^aconc-lnnus,  Sm.—R.  Fender,    Bidston  marsh,  June,   1856; 
^^^Hf     New  Brighton,  April,  1858 — Southport  sands,  August, 
^^M    1858^  U.M.  [). 

^^^f  llt'PODiBcus,  Ehrenberg. 

I        X./vlvits,  &m, — Bidsun  mursh,  October,  1837- 

E.  crattM,  Sm. — New    Bi'iy;hton — Soutiiport  sands,  August, 
I  185S,  G.  M.B. 

E.    radialiia,    Sm. — Soulhport    marsh,    June,     1857  ;     New 
I  Brighton,  April,  1858. 

;P.  ^a^i;;,Sm.— Southport  marsh,  June,  1857;  New  Brigh- 
ton, April,  18.^8. 

AcTiNOCvcLUSj  Ehrenberg. 

A.  vndttUtug,  Kiiiz — Common.     New  Brighton,  &c. 

A  ducd^nariut,    |  ^^^^,  B.ighton,  April,  1858;  Bidston  marsh, 

A.M.d^anu.,      i  October,  lai?. 

A.  ocloaenanut,   J 

TttrcERATiuu,  Ehrenberg. 
T.   Farms,   Ehr. — New    Brighton,   April,    1858 — Southport 

sands,  August,  1858,  G.  M.  B. 
T.  vndttialum,  Ehr. — New  Brighton,  April,  1858 — Southport 
sands,  August,  1858,  G.  M.  B. 

CviLOTKi-LA,  Kiilzing, 
C.    Kulzingiaiia,  Thw. — Ainlree    pit,    June,    1857;   Bidston 
marsh,  August,  1858. 

r«r  p.— Thornbaek  pool,  Crosby,  Sept.  1856. 

C.  opercvlala,  Kiitz. — R.  Dee,  near  Queen's  ferry,  June,  1858. 

Campvlodiscus,  Ehrenberg. 
C  cottiUus,  Sm. — R.  Alt,  Sefton,  July,  1857  ;  well  in  Brom- 

bro'  wood.  May,  1857. 
C.  tpiralU,  Sm.^Bidston  marsh,  October,  1856. 
C  crilrotut,  Sm. — Bidston  marsh,  October,  1857- 
C.  parvtilus,  Sm. — Head  of  Wallasey  pool,  May,  1857  ;  great 
float,  April,  1858. 

SuRiRELLA,  Turp. 
5.  iisffriata,  Br^b.— Hoy  lake,  October,  1856,  G.  M.  B. 
S.  linearit,  Sm. — Patrick's  well,  Spiial,  March,  1857  j  pit  at 
^H     Aintree,  June,  185?. 

^Kmpiutricta,  Sm. — Bidston  marsb,  October,  1857- 
^^Kbta,  8m. — New  Brighton,  September,  1858. 
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S.  tplen/lida,  Kiitz.- 
8.  tlriattUa,  Tiir|).— 

marsh,  Ike. 
S.  Qemma,   Ehr. — Primrose    hill,   New   ferry,   Julv,    1856; 

Bidston  marsh,  October,  1857. 
S./attuosu,  Elu-.— New  Brighton,  April,  1858. 
8.  Cralicu/a,  Ehr. — Bidston  marsh,  October,  1S56. 
S.  ovalls,  Br^b.— Frequent.      Kailway  bridge,  8pital,  Mri 

1857,  &c. 
8.  paitdnnfomh.  Sm.— Rock  at  Storeton,  March,  1857. 
S.  Qvata,  Kiitz. — Common  in  fresh  water. 
8.  lalina,  Sm.— Sanda  at  Great  Meols,  May,  1857. 
S pinnala,  Sm, — Pit  at   Uock   ferry,   March,    1857 — Railir 

bridge,  Highfield,  L.  U. 
S.  aiigusta,  Kiitz. — Rock  at  Storeton,  March,  1857. 
8.  mimla,  Breb.— Lock  at  Sefton,  July,  IB57. 
5.  Crumena,%x&i, — River  Fender,  June,  1856;  near  Wallaa 

pool,  Seacombe,  April,  1857  ;  River  Alt.  July,  1857,< 
Tryblionella,  Sm 
T.  gracilis,  ?<m- — Not  uncommon  in  brackish  water      Fre- 
quently from  Bidston  marsh. 

Far  (5.— Primrose  hill,  New  ferry,  July,  1836. 

T.  marffltmla,  Sm. — Not  uncommon  in  brackish  water.     Bid- 
ston marsh,  October,  1857  ;  Seacombe,  Aprd,  1858,  &c. 
T,  pun-cluta,  Sm, — Primrose  hill,  New  ferry,  July,  I85(). 
T.  acuminaia,  Sm. — Frequent   in   brackish  water.     Bidston 

marsh,  &c. 

Cymatopleuea,  Smith. 
C  Solea,  Sm.— Bidston  marsh,  Oct.  1836,  and  Oct.  1857. 
C.  apiculalat  Sm. — Frequently  met  with,  R.  Alt,  &c. 
C  elliplka,  Sm. — Bidston  marsh,  October,    1857;   R.   Alt, 

July,  1857,  &c. 

NiTzscHiA,  Haasall. 
jV.  aij^moidea,  Sm. — Not  uncommon.     R.  Alt  at  Sefion,  July, 

1857,  &c. 
jV.  Brebisionii^tim. — Bidston  niarah,  July,  1 856,  and  Mar.  1 856. 
N.  Sigma,  Sm. — Not  uncommon  in  brackish  water.     Bidston 

marsh,  frequently. 
N,  linearis,  Sm. — Rather  common.     R.  Alt,  8:c. 
JV.  angularis,  Sm. — New  Brighton,  March,  1857,  L.  H. 
iV.  Afnpkioxgt,  Sm. — Frequent,  though  generally  but  few  in  a 

gathering.     Moss  from  Rock  ferry,  October,  1857. 
JV.  minulissima,  Sm. — Patrick's  well,  Spital,  March,  1857. 
JV.  vivax,   Sm. — Bidston   marsh,   October,    1857 — Birkdale 

marsh,  June,  1857,  G.  M.  B. 
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.jV.  virffaCa,  Roper. — Sands  at  Great  Meols,  Mav.  1857 ;  New 
Brighton,  September,  1858. 

Sp.    [EpUhrmia    marina,    Donk.)      Sand*    at   New 

Brighton,  September,  1858. 

A',  ilttliia,  Sni. — Kastbam   marsli,^  September,   1858;    Skew- 
bridge,  Bebington,  May,  1856- 

If.aioiatn,  Sm. — Bidatoii  marsh,  October,  1857- 
•If.  plana,  Sm. — Not  uncommon.     Bidatoii  marsh,  &c. 

If.  biroslrata,  Sm, — Eastham  marab,  September,  1858. 
,iV.  Cloaterinni,  Sm, — Not  uncommon.     Southport  sands,  Au- 
gust, 1858;  Eastham  marsh,  September,  1858;  Bidston 
marsh  on  several  occasions. 

N.  Ttenia,  Sm. — ^Southport  sands,  August,  1858. 
Ampiiiproha,  Ehrenberg. 

A.  alata,  Kiitz. — Not  uncommon  in  brackish  marshes.    East- 
ham  marsh,  September,  1858,  ike. 

A.  Raf/'aii,  Amott. — New  Brighton  sands,  September,  1858. 

A.paludoit,  Sm. — Near  Wallasey  pool,  Seacombe,  April,  1857- 

A,  Jup/ff,  Donk. — New  Brighton  sands,  September,  1858. 

./.  vitrefi,   Sm. — Eastham   marsh,   September,    1858;    New 
Brighton  sands,  September,  1857. 

A.jmtilla,  Greg — New  Brighton  sands,  September,  1858. 

J.  compfexa,  Greg. — Great  Float,  April,  1858. 
Ampiiipleura,  Kiitzing. 

A.si^moidea,  Sin. — Great  Float,  April,  1B58 — Canning  Grav- 
ing Dock,  August,  1857,  R.  Daw. 
Navicula,  Bory. 

JV.  rhomhoides,  Ebr.— Bridge  at  Spital,  May,  1857. 

N.  lanceolata,  Kiitz. — Bidston  marsh.  May,  183G. 

jV.  eutpidata,  Kiitz.— R.  Fender,  Bidston  marsh,  June,  1856. 

iV.  LiLer,  Sm. — Great  Float,  April,  1858— Canning  Graving 
Dock,  August,  1857,  R.  Daw. 

N.finna,  Kiitz. — Not  unfrequent,  but  always  occurs  sparingly. 
Rock  in  the  Dingle,  March,  1857,  &c. 

N-  aalisa,  Donk. — New  Brighton,  September,  1858. 

N.  ellijilica,  Kiitz. — Common. 

N.  pi/ijmaa,  Kiitz. — Seacombe,   April,   1851;   Primrose  hill. 
New  ferry,  July,  1856. 

.V.  JeHfifrii,  Sm. — Bidston  marsh,  October,  1857;  Seacombe, 
April,  1858;  Southport  sands,  August,  1858,  &c. 

JV.  ffVii^ii,  Sm.— Seacombe,  .\prit,  1858. 

If.  coHvexa,  Sm.— New  Brighton  sands,  September,  1858. 

'\tUg(im,  Sm. — Pretty  frctnient  in  brackish  water.     Wal- 
T  lasey  pool,  Seacombe,  April,  1856;  Bidston  and  Cast- 
\  ham  marshes,  &c. 
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N.  palpebralU,  Brt-b. — New  Brighton  sands,  September,  I 
N.  Smueit,  Kiitz. — R.  Alt,  near  Scfton,  Julv,  IBAT- 
Jf.aJittU,  Ehr.— Wall  on  Dingle  shore,  March.  1857;  i 

way  bridge,  Spittal,  May,  1857. 
N.  infaia,  KiUz.— R.  Alt,  near  Sefton,  July,  1657. 
N.gibbentla,  Kiitz. — Frequent,  but  always  much  mixed  with 

other  diatoms. 
N.    ninpAiryiicAtts,  Ebr. — R,  Alt,  near  Sefton,  July,  1857 — 

Storeton,  June,  1856,  L.  H. 

l-'ar.  /^.—Frequent,  generally  in  brackish  water. 

N.  »ph(tropkora,  Kiitz.— Hoy  lake,  October,  1856,  G.  M.  B. 
N.  lumenn,  Sm. — Bltlaton  marsh,  July,  1856;  October,  1856; 

and  October,  1857. 
N.  pimcfuljila,  Sm.— Primrose  hill,  New  ferry,  July,  1856; 

Eastham  marsh,  September,  1858. 
N.pitg'Ula,  Sm. — Sands  at  Great  Meols,  May,  1837;  Bidston 

marsh,  October,  1856,  and  October,  1857. 
N.  lumda.  Sm. — Moss  at  Rock  ferry,  October,  1857- 
N.  dicepkala,  Kiitz. — Biikdale  marsh,  June,  1858,  G.  M.  B. 
N.  cri/ptocephaia,  Kiiiz. — Bidston  marsh,  May,  1857;  rock  at 

Storeton,  March,  1857,  &c. 
JV.  lineala,  Donk. — New  Brighton  sands,  September,  1858. 
N.  didyma,  Kiitz. — Frequent,  Bidston   mursh,  Oct.  1857,  &c. 
N.hiuodis,  Ehr. — Tliornback  pool,  Crosby,  September,  1856; 

Hoylake,  October,  1856,  G.  M.  B. 
N.  Itrvistima,  Kiitz. — Thornback  pool,  Crosby,  September, 

1S56— South  port,  June,  1857,  G.  M.  B. 
N.  peeiinalis,  Breb.— Sands  at  Great  Meols,  May,  18.i7.  R. 

Fender,  Bidston  marsh,  August,  1858;  Dee  marsh,  near 

Queen's  ferry,  June,  1858. 
N.  refuia,  Br^b. — New  Brighton   sands,  September,  1858j 

Southport  sands,  Aug-ust,  1858,  G.  M.  B. 
jV,  Lyra,  Lhr. — Seacombe,  April,   1853;   Southport  sands, 

August,  1853. 
JV.  humeroM,  Breb.— Sands  at  Great  Meols,  May,  1857;  New 

Brighton  sands,  Sept.  1 858;  Southport  marsh,  June,  1857. 
JV.  Troclnts,  Grefr.- Hoylake,  October,  1856,  G.  M.  B. 
N.lacuatre,  Greg. — River  Alt,  Sefton,  July,  1857. 

var.  |3,  with  vor.  o, 

N.quadrangularin,  Greg. — New  Brighton  sands,  April,  1858; 

Leasowe  sands,  October,  1658;  Southport  sands,  Au- 
gust, 1858,  G.  M.  B.     Generally  much  elongated,  with 

a  curved  median  line. 
N.  apiculala,  Br^b. — Southport  sands,  August,  1858. 

PiNNULARiA,  Ehrenberg, 
I',  major,  Sm. — Storeton,  June,  1856,  L.  H. 
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P.nriiiut,Sin. — Common.     Putrick's  well,  Spioil,  &o. 

P.  oblmga,  Sm. — Well  in  Brombro"  woods,  Mny,  1857;  well 
tt  Moreton,  Chealiire,  May,  1857. 

P.  d'ulaiia,  Sm. — New  Brighton  sanda,  April  and  Sept.  1858, 

P. perfgrino,  Ehr. — Very  common  in  brackish  nnter. 

P.  acuta,  Sm. — Bidston  marsh,  October,  I85fi ;  Rock    ferry, 
March,  \»5l. 
I  P.  itir^eta,  Sm.— New  Brighton,  Oclol>er,  I8j8. 

^^^^  Tod'tum,  Sra. — Frequent.     Bidston  marsli,  h.c. 
^^^^^^roxilin,   Ehr.^ — ^Common   in    Bidaton   marsh,  and   other 
^^^^V    Ijrackisb  water  localities. 
^^^^m^iritfu/a,  Sm. — Bidston  marsh,  July,  iQoG. 
^^rP.  (^priititu,  Ehr. — Common  in    many  localities  subject    to 
Y  marine  intlnencc. 

!  P.JokHiuitU,  Sm.  var.  /3 — Booile  shore.  Dec,  1858,  G.  M.  B. 

1       .P.»/jtitrna,t;fi,rmh.  Sm.— Hoylake,   October,    1«56,  G.  M.  B. 
^^K     HighHeld,  L.  H. 

^^^^^mt»<>Upta,  Ehr. — Patrick's  well,  Spital,  March,  1856  ;  well 
^^^H^  at  Moreton,  Cheshire,  May,  1857,  &c. 
^^^^e.intermpta,  Sm.— Storeton,  June,  ISjfi,  L.  H. 

r rat-  li- — Storeton,  June,  1856,  L.  H.     Bidston 

I  marsti,  October,  1850. 

^^^^L borea/ii,  Ehr. — Thornback  pool,  September,  1856;  Mobs 

^^^K     at  Rock  ferry,  October,  18j7> 

^^^^mmtepnif  Sm-— -Not  uncommon.      Thornback    pool,  Sep- 

^^^B    tember,  1856  ;  River  Ah,  near  Sirfton,  July,  1^57,  &c. 

^^^H  STAURONBre,  Ehrenberg. 

^^^^^'AiS'iiee/ileron,  Ehr. — Nut  uncommon.     Well  in  Brombro' 

^^^r    Mny,  1837,  &c. 

^^Tt^raci/w,  Ehr.— Well  at   Morelon,  May,   1857;    Storeton, 

June,  1850,  L.  H. 
I  8.  actif^,  Sm.— Well  in  Brombro'  woods,  May,  1837. 

^^^Lialiua,  Sm.— Seat'ombe,  April,  1858. 

^^^^urac-icu^i,  Sm. — Wallasey    |iOi>l,    April,    1B5(3;   And  April, 
^^^H    1837  ;  Soulhport  marsii,  June,  1837. 
^^^Hbxc^,  Etir. — Nut  uncommon.      Rock  ferrv,  March,  1857; 
^^^^  well  at  Moretun,  Atay,  1857,  Sec. 
r       5.  Ihieari*,  Ehr. — Thornback  pool,  Crosby,  September,  1856; 

Moreton  well.  May,  1847. 
i  5. /w/fM/a,  Sm,— New  Brighton,  September,    1859;  South- 

I  port  sands,  August,  1858,  G.  M.  B. 

nar,  {Nanicula  anguiata,  Breb.)     New   Brighton 

H  sands,  May,  1859. 

H^^K^  Pi,KtiRosioMA,  Smith. 

^^^^n^ir/uni,  Sm. — Southport  sands,  August,  1838,  G.  M.  B. 
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P.  eloriffaivm,  Sm. — £idston  marsh,  July,  1856,  and  October, 

1857;  Southport  sands,  August,  1858.  ^^ 

P.  inlermedittm,  Sm. — Bootle,  December,  1858,  G.  M.  B.  ^H 
P.  delicattUum,  Sm. — Bidston  marsh,  May,  1856,  L.  H.  ^H 
P.  tfriffomm,  Sm.^ — New  Brighton,  April,  ]8o8.  ^^M 

P.  anifulatum,  Sm. — Frequent.    Bidston  marsh,  scverul  timM; 

IMmrose  hill,  &c. 
P.  uSsluarii,  Sm. — Southport    sands.    August,    1858;     New 

Brighton  sands,  September,  1858. 
P.  obicurum,  Bidston  marsh.  May,  1856,  L.  H. 
P.  Balticum,  Sm. — Bidston  marsh.  October,  1857;  Eastham 

marsh,  September,  1858, 
P.  Wanabeckii,  Dank.     [P.  BaU'urum  var.  (i.  Sm.)— Southport 

sands,  August,  1858. 
P.  Hrigilis,  Sm. — Bidston  ntHrsh,  October,  1857. 
P.  acuminaiu>a,    Sm  ^Primrose   hill,  July,    1856;    Bidston 

marsh,  October,  1857- 
P,  Faiciola,  Sm. — Primrose  hill,  July,  1856;  Bidston  marsh, 

October,  1857  ;  Eastham  marsh,  September,  1858,  &c. 
P.  macrum,  Sm. — Bidston  marsh,  October,  1857. 
P.  tenuUsimttm,  Sm.— Wallasey  pool,  near Spital,  April,  1858. 
P.  iiltorale,  Sm. — Primrose  hill,  July,  1856. 
P.  Hiftpoeamjms,   Sm.- — Not    uncommon.      Bidston   marsh  ; 

Dilton  marsh,  &c. 
P.  aHenuatvm,  Sm. — Brook  neai 

1858. 
P.  lacuatre,   Sm. — Not  unfrequi 

July,  1857,  &c. 
7'.5/'£wreWi,Sm.— Storeton.June,  1856,  L.H.;  River  Fender, 

June,  1856;  Canal  bridge  over  River  Alt,  June,  1^57. 
P.  lanceolalum,  Donk. — New  Brighton  sands,  Sept.,  1858. 
P.  marinum,  Donk. — New  Brighton  sands,  September,  1858. 

ToxONiDEA,  Donkin. 
T.  Gr^WMffla,  Donk. — Southport  sands,  Aug.  1858,  G.  M. 

B.— Stomach  of  Nociiluca,  Southport,  Aug.  1858,  T.  S. 
S.    insignia,     Donk. — Stomach     of     Noctiluca,    Southport, 

August,  1858,  T.S. 

Synedha,  Ehrenberg. 
S.  pulchella,  Eiitz. — Wallasey  pool,  April,   1857;  Southport 

marsh,  June,  1857. 
S.minutiaiima,  Kiltz. — "Birkenhead,  Cheshire.  G.  Shad  bolt," 

Sm.  Sunups. 
S.  radians,  Sm. — Almost  universally  present  in  fresh-water 

gatherings. 
S  Ulna,  Elir. — Common,  though  not  so  much  so  aa  the  last. 


'  Shotwick,  Cheshire,  June, 


Riv 


■  Alt,  n 


r  Sefton, 
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<?.  Oxyrynchiu,  Ktitz. — Bidston  marsh,  October,  1857. 

S.  oitusa,  Sm. — Thornback  pool,  Sept.,  1856;  Moreton  well, 

Mav,  1857. 
5.   caplt^ta,   Ehr.— Hoylake,   October,    1856,  G.   M.   B.— 

Bidston  marsh,  October,  lSo7. 
8.  taiulaia,  Kutz. — R.  Fender,  June,  1 856 ;  Dee  Marahj  near 

Queen's  ferry,  June,  1858. 
S.  a^itii,  Kutz. — Bidston  marsh,  October,  1857. 
L      3.  Aram,  Kiitz. — -Dingle  bay,  F«bruary,  1857  ;     Rock  ferry 
W^^       alip,  February,  1857,  L.  H. 
^^V  CoccoNEMA,  Ehrenberg. 

^K<I  lauceo/atum,  Ehr. — Frequently.     Well  in  Brombro'  woods. 
May,  1857,  &c. 
C  cymbi/orme,  Ehr.— Frequent.   Kock  in  Dingle,  March,  1857. 
I  C,  CUtula,  Ehr.— Canal  bridge,  over  R.  Alt,  June,  1857. 

Cparvum,  Sm. — Rock  in  Dingle,  March,  1857. 

DoRYPHORA,  Kiitzing. 
D.  Amphiceros,  Kiitz. — Sparingly  in  many  localities  subject 
to  marine  influence.     New   Brighton  sands,  Sept.  1856. 
GoMPHONEMA,  Agardh. 
Q.  gei»inalum,  A.g. — Patrick's  well,  March,  1856,  L.  H. 
G.c(malrkt«m,  Ehr. — Frequent.  Rock  ferry,  March,  1857,  &C. 
G.  acumhta/uM,  Ehr. — Frequent.     Well  at   Morelon,    May, 

1857,  &c. 
G.  crUlatum,  Kalfs.- — Canal  bridge  over  R.  Alt,  June,  1857- 
G.dkkotomum,  Kiitz. — Well  at  Moreton,  May,  1857. 
G.  (tjicllum,  Sm. — Frequent,     Rock  ferry,  March,  1857,  &c. 
G.  capitaium,  Ehr. —  I'ar.  y.     Well  at  Moreton,  May,  1857. 
0.  olivaeeum,  Elir. — Rock  ferry,  March,  1857. 
G.intricalum,  Kulz.— Rock  in  Dingle,  March,  1857. 
0.  cuTvaium,  Kutz. — Frequent.      Sefton  lock,  July,  1857,  &C. 

Khipidopiioba,  Kulzing. 
S.  Dalmalica,  Kiitz. — Dingle  bay,  February,  1857. 

Meridion,  Agardh. 

M.  circular  e,  Kg. — Nolunfrequent,b»talwayarauch  mixed  with 

I  otherdiatoms.  NearWalla8eypaoI,Seacombe,-\pril,lB56. 

Bacillaria,  Gmel. 

B.  paradoxa,  Grael.     In  most  brackish  localities.     Bidston, 

Eastbam,  Ditton,  and  Dee  marshes. 
B.  curtoria,  Donkin.*— Sands  at   New  Brighton,  Sept.  1858. 

_  •  111  uiy  specimcni  tlie  F.V.  is  alwaj's  presented  to  the  ejc  when  in  the 
living  stole.  1  oonaeqiieDl!;  luimc  it  vitli  a  little  doubt ;  it  is  oeitainlj  not 
'  9.  fttradota. 


^ 


loreton,  Mwffl^' 
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HtMANTi  Di  CM,  Ehrcnberg. 
H.  pectinate,  Kiilz,     Frequent.     Well  at  Storetoi 

1857,  &c. 

H.  undulatutn,  Sm. — Well  at  Storeton,  March,  1857. 
M.  Soleirolii,  Kiitz. — Well  at  Storeton,  March,  1857. 
H.  pracite,  Ehr. — Rather  common.      Bldston  marsh.  May, 

1856;  rock  in  Dingle^  March,  1857,  &.c. 

Odontidium,  Kutzlng. 
0.  mnf^iile,  Sm. — Patrick's  well,  Spital,  March,  1856)  Skew 

bridge,  Behbiogton,  May,  1857  ;  railway  bridge,  Spital, 

May,  1857. 
0.  pareiKUicuvi,   Sm.— Bidston    marsh,    October,     1857;    in 

Rivington  Pike  water  supplied  to  the  town. 

Dentici7la,  Kutzing. 

D.  ohtuta,  Kiilz. — Canal  bridge  over  U.  Alt,  June,  1857. 

/).  shiuala,  Sm. — Railway  bridge,  Spital,  May,  1857  ;  rock 
in  Dingle,  March,  1857;  canal  bridge  over  H.  Ak, 
JuhB]  1857. 

Pragillabia,  Lyngbye. 
F,  capuclna,  Deam. — Rock  ferry,   March,  1857;    a  curious 

variety  from  Bidston  marsh,  October,  1S57.  "H 

F.  mrenceni,  Rutfs.— Patrick's  well,  March,  1856.  ,   ^H 

ICuCAMPiA,  Ehrenberg.  ^H 

E.  zodiaoxi,  Ehr. — Rock  ferry  slip,  July,  1856 — Stomach  of 

Noctilnca,  Southport,  August,  1H5S,  T.  S. 

ACHNANTHES,  Bory. 

A.    lonffipet,    Ag. — New    Brighton,    MarcEi,    1S57,    L.    H. 

Canning  Graving  Dock,  July,  1857,  R.  Daw. 
A.  brevipes,  Ag. — Common  in  the   Mersey.       Rock  ferry  slip, 

July,  1856;  Dingle  Bay,  February,  1857,  &c. 
A.tu&scsalif,  Kiitz. — Bidston  marsh.  May,  1856;  July,  1856; 

and  Oct.  1857. 
A,  «xUi9,  Kiitz. — Rock   in   Diugle,   March,    1857;    railway 

brid^Cj  Spital,  May,   1857;  canal  bridge  over  R.  Alt, 

June,  1857. 

AcnNANTHiDiUM,  Kiitzing. 
A.  laneeulatuM,  Breb. — Not  uncommon.    Rock  near  Storeton, 

March,  1857,  &c. 
A.  coarclaiim,  Breb.— Skew  bridge,  Bebbington,  May,  I857i 

moss  from  Rock  ferry,  October,  1857. 
J.  mlcrocapiainm,  Kiitz. — Canal  bridge  over  R.  Alt.June,  H 


J 
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^H  Rhabdonema,  Ktitzing. 

^5.  arcaalum,    KUtz.^ — ^Woodside    slip.    May,    1857;    New  " 
Brighton,  February,  1857,  L.  II. 
R.   ntinulua,    Kiitz. — -Dingle    bay,    February,    1857 — Bock 
ferry  slip,  February,  1857,  L.  H, 

Striatella,  Agardh. 
S.  unipitnctata,  Ag. — Primrose  hill.  New  ferry,  July,  1836. 

Diatom  A.,  Dec. 
L.  vulgare,  Bory. — Common.      Canal   heUr  Aintree,  June, 

1858,  &c. 
D.  ehngatum,  Ag. — Common,     Generally  in  brackish  water. 

Far.  /3.— Iloylake,  October,  1856,  G.  M.  B. 

— ' Far.  y.— Aintree,  June,  1857. 

Grammatopiiora,  Elircnberg. 
G.  marina,  KUtz.— New  Brighton,  February,  1857,  L.  H.— 

Woodside  sHp,  May,  18>7. 
Q.  terjientina,  Kiitz. — New  Brighton,  April,  1857. 

Tabellahia,  Ehrenberg. 
T./enesirata,  Kiitz. — Well  opposite  Bebbington  Church,  July, 
1856. 

BlDDULPHlA,  Gtay. 
S.  aitr'Ua,  Breb.— R.  Fender,  June,  1856 — Southport  sands, 

August,  1858,  G.  M.  B. 
B.  Bhombtix,  Sm. — Common.      New  Brighton,  frequently; 

LeaSowe,  Southport,  and  H  oylake. 
B.  Bailepi,  Sm.— New  Brighton,  April  and  October,  1858— 

Stomach  of  Noctiluca,  Southport,  August,  1858,  T.  S. 
B.  tttrgiia,  Sm.— Leasowe,  September,  1858,  G.  M.  B. 
B.  ffranulafa,  Rop.^New  Brighton,  April,  1858 — Leastowe 
September,  1858,  G.  M.  B. 

PoDOsiRA,  Ehrenberg. 
P.  Montagnei,  KUtz. — Common. — Bidston  marsh,  Southport, 

&c. 
P.  macuiala,  Sm. — Not  uncommon.     New  Brighton,  &c. 

Melosira,  Agardh. 
M.  nummulo'uies,  Kiitz. — Common.     R.  Mersey,  frequently; 

Dee  marsh,  near  Queen's  ferry,  June,  1858. 
M.  Borrerii,  Grev.— Bootle  shore,  December,  1858,  G.  M.  B. 
Si,  variant,  Ag. — Extremely  common. 
M.  B^estii,  Sm.— Bidston  marsh,  October,  1857. 

Ortiiosira,  ThwaitCB. 
0.  marina,  Sm. — New  Brighton,  several  times. 
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1856;  well^^l 


0.  orkhakea,  Sm. — Bidston  marah,  October, 

Sefton,  July,  1857;  and  June,  1858, 
Mastogloia,  Thwaites, 
M.  laneeolata,  Thw. — Southport  raarah,  June,   1857;    Birk' 

dale  marsh,  June,  1857,  G.  M.  B. 
M.  Staithii,  Thw.— Birkdale  marsh,  June,  1857.  G.  M.  B. 

Encyonema,  Kiitzin; 
E. prostrahim,  Ralfs. — Sefton  lock,  July,  1857;  canal  brid| 

over  R.  Alt,  June,  1857. 

CoLLETONEMA,  Brebisson. 
C.  eximivm,  Thw. — Bidston  marsh,  October,  1857. 
C.  vulgare,  Thw. — Storeton  well,  March,  1857. 
C.  neglectum,  Thw — R.  Att,  near  Sefton,  July,   1857 ;    R. 

Fender,  Bidston  marsh,  August,  1858. 
ScRizoNEMA,  Agurdh. 
5.  CTUciger,  Sm. — Bidston  marsh.  May,  1856;  New  Brighton, 

February,  1857;  Canning  Graving  Dock,  August,  1858. 
8.  Aelmintosum,  Chauv.— Rock  ferry  slip,    February,    1857, 

L,  H.— Dingle  Bay,  February,  1857. 
S.  SmUhii,  Agardh.— Rock  ferry  slip,  February,  1857 — New 

Brighton,  March,  1857,  L.  H. 
5.  GreviUii,  Agardh.— New   Brighton,   March,  1857,  L.  H.; 

and  October,  1856,  G.  M.  B. 

HoM(EOCi.Ai>iA,  Agardh. 
H.JU^ormk,  Sm.— Canal  bridge  over  R.  Alt,  June,  1857— 

Canal  at  Aintree,  June,  1858,  L.  H. 
H.  tiffvioid-ea,  Sm. — Pit   at   Aintree,   June,    1857;    Bidston 

marsh,  October,  1857. 

ASTEBIONELLA,  HaSSall. 

'A.foTmom,  Hass. — In  Rivington  Pike  water  supplied  to  the 
town. 
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Descriptions  of  New  Species  of  Polyzoa.      Collected    by 
Georoe  Barlbe,  £sq.,  in  Shetland. 

The  assiduous  dredging  labours  of  Mr.  Barlee,  more  eape- 
cialJy  in  the  Northern  acas  of  Scotland,  have,  as  is  well 
known,  been  the  means  of  introducing  numerous  additions 
to  the  British  Marine  Fauna,  among  which,  those  belonging 
to  the  domain  of  Zoophytology  are  by  no  means  the  least 
considerable.  Having  been  favoured  by  Mr.  Barlee  with  the 
opportunity  of  examining  the  Polyzoa  collected  by  him 
vithiii  the  last  two  years,  we  here  commence  the  description 
of  the  new  or  imperfectly  known  species  comprised  among 
them.  As  these  are  numerous,  and  our  limits,  so  far  as 
illustrations  are  concerned,  circumscribed,  the  description  of 
these  species  will  occupy  several  numbers  of  the  journal, 

I         although,  in  the  meanwhile,  brief  descriptions  of  most  of  the 

1         new  forms  were  presented  to  the  British  Association  at  its 
late  meeting. 

^^^^  Sub-order.     Cheitoslomala. 

^^^L  Fun.  1.    Fluttrida. 

^^^^K  Gen.  1.    Fluitra.    Linn. 

^^^      1.  F.  BarU,  n.  sp.    Fl.  XXV,  fig.  4. 

I  F~  polgzoario  Jbtiaeeo,  divuo,  loiaio;  celiulu  oblongii,  margiiK  iimpUei; 

itvuxUnlit  eucallatU  ;    anicHlariii  iiilerctlliilai  tparait,  obliyuc  paiilis,  nuin- 
dilnilo  tenUirculari. 

Cells  oblong,  with  a  Bimple  margin ;  ovicells  ehullow,  cucuUate ;  BTicuUria 
few,  Boattcrei^  placed  obliquely,  and  Laving  a  semicircular  mandible.     Polj- 
Eoarinm  foliaceoog,  divided,  louatc. 
Bab.  Sbetlond,  Barke. 

The  polyzoarium  of  this  species  bears  a  close  resemblance 
I  to  some  conditions  of  Flnstra  foliacea ;  but,  when  esamined,  it 
will  at  once  be  seen  to  be  wholly  distinct  from  that  and  all 
other  hitherto  described  species.  The  cells  are  of  the  same 
oblong,  rectangular  shape  as  those  of  F.  papyracea  and  F. 
Iruncala,  and,  as  in  those  species,  wholly  membranous  in 
front.  F.  Barlei  differs,  however,  from  both,  in  the  far 
larger  size  of  the  cells,  which  is  at  least  double  that  of  the 
cella  in  either  of  the  apeciea  named.      The  margin  is  wholly 


I 


unarmed,  as  in  F.  truncala,  firom  whicli  F.  Barlei,  is  however 
distinguished,  not  ooly  by  the  far  smaller  dimension  of  the 
cells,  but  also  hy  the  oblique  position  of  the  avicularia,  and 
the  widely  different  habit  of  its  growth.  F.  papyracea, 
besides  its  hai-ing  a  small  marginal  spine  on  each  upper 
angle,  has  ao  avieularia,  so  far  as  I  am  aware,  and  also  differs 
from  F.  Barlei  very  widely  in  habit. 

This   is  an   important  addition   to   the  British  Zoophy. 
tological  Faima ;  and   it  is  curious  that  so  large  and 
marked  a  species  should  have  hitherto  escaped  recogmti( 


Fmi.  8.     JUtwi/zramporiiire. 
Gen.  8.    Manbranipora.    Blainv. 
1.  M.  eornigtrit,  n,  sp.    PI.  XXV,  fig,  B. 

M   inenutani;  eel  lulu  pj/ri/orwibvt,  superni  angialatii. 


Incrustiug;  cells  nj'tirorm,  contracted  Hbovr,  expanded  lieloir,  with  a 
BRiooth  mai^n  anncd  with  ihrpe  fintn  of  spines,  of  wliicli  tiie  lowest  are 
forkod ;  limina  subgrauuUr.  Aviculirin  numerous,  iiilersiierM:d  uuiuug  tlic 
cella,  witk  a  rounded  or  seinicircultir  mandible. 

Bab.  SbellMid,  Barlge. 

When  in  a  state  of  tolerable  preservation,  no  confusion 
can  be  made  between  this  species  and  any  other.  Its  nearest 
ally,  perhaps,  is  M.  Flemingii,  in  which  the  form  of  the  cell 
is  pretty  nearly  the  same,  and  the  number  of  marginal  spines 
equal ;  but  the  disposition  of  the  aivcularia  differs,  so  tliat 
even  in  much  worn  specimens,  sufficiently  distinct  characters 
may  in  most  cases  be  perceived.  When  the  margiaal  spines 
are  uninjured,  the  peculiar  forked  form  of  the  lowest  pair 
will  at  once  suffice  to  distinguish  the  present  from  any 
other  British  species.  In  M.  Flemingii  also,  the  mandible  of 
the  avicularinm  is  acutely  pointed,  whilst  in  M.  comigera  i^ 
is  rounded  and  obtuse.  ^H 

M.  vuliierata,  a.  i\>.     PI.  XXV,  lijj.  3.  ^| 

M.aerustaia;  ctUulU  mbMn/ormibia  wu  ovali&ia,  inpfrna  aiiffialatu ; 
aptrlurd  parctf,  temieircalaria :  hmin^ ffranvloni,  ulriiique  JUtur/l  tiifmoidek 
plenmgM  omald;  margine  granulot^,  inermi ;  vtbruealit  faitreeUulu  tpartu. 

locmstiug;  cella  subp^riforni  or  subovol  j   nperture  small,  semicirculst 
lamina  granular,  asualij  witb  fl 
granular,  unarmed.     ""'" —  "' 

//a*.  Sbetlaod,  Barlee;  on  stone. 

This,  so  far  as  I  am  aware,  is  the   only   Membram_ 
fiimished  with  vibracular  instead  of  avicularian  orgaos. 
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mi«ax.  n.  sp.     PL  XXV,  fig.  1. 
iaala ;  ctltulit  pfriformUim  inftmi  angnUatit ;   area  orali,  aptrlurd 
'Mfi^iatd ;  ttamnd  gtaira ;   moraine  leaKi   rpinU   elongatit,    gmdUbiu,   1 
onsa/o.     ArieuUrio  maipe,  tettUi,  in  parte  aiitmori  cellule,  medio  potiio, 
madibmto,  rottroqiu  ptraeutii ;   omceiliiiit  roiundatit,  maipiir. 

Adnate;  ceils  prrifonn,  contracted  lielow;  urea  occupjing  about  Latf  tlie 
(roni  of  the  cell  of  au  oral  furm,  with  a  smooth  thia  margin  arnied  with  four 
slender,  elongnted  spines ;  lamina  smooth ;  aperture  obicurely  trlfolintG  in 
form.  A  laree,  ptomineul,  (but  not  peduooukte,)  anculariuu  placed  on 
the  middle  of  tlie  cell  in  front,  below  the  aren,  and  havine  a  verj  aonte 
mandible  and  rostrum,  vbich  are  placed  transversal; ;  ovicGlT  rounded,  |>ra- 
miaeot. 

Uab.  Shethind,  ^arib«;  on  stone. 

The  strong,  promment  aviculanum  is  a  striking  cliarac- 
teristic  of  this  species.  Its  mandible  and  rostrum  arc  both 
pointed,  aud  the  organ  is  placed  transversely  with  respect  to 
the  axia  of  the  cell. 

Geo.  3.  Lepralia.     Johnst. 
1.  L.  tinueia,  a.  sp.     PI.  XXIV,  figs.  2  and  3. 
L.eelMitnirkomboideU,  tubplanit,  lined  eltpald,  limuoid  tejmieli],  poroiii; 
aryieio  taborbietiUiri,  infra  tinaaio,  psHttonmU  tenui,  elevalo. 


CelU  subrhomboidal,  flattened  in  front,  perforate,  separatod  bj 
.; i;_..  — :r_„  suborbicular,  sinunted  below;  peristome  tliin, 


Pfaci. 


Bub.  Shcthmd,  Barlee ;  on  shell.  Cornwall,  Peterhead,  Ipswich. 

Mt  friend  Ur.  C.  Fcach  is  of  opinion  tlint  this  species  is  identi 
one  round  b;  liim  in  tlie  localities  above  cited,  and  described  with 
in  the  "  Report  of  the  Rujal   Institution  of  Cornwall  for  1851," 
must  confer  that  bis  figure  leads  me  to  doubt  the  correctness  of  Mr. 
Peach '«  Bunuise. 

S.  L.  Maluii,  Audouio. 

Far.  Spinis  marginalihiis  armata. 

In  the  '  Brit.  Mus.  Catalogue,'  X.  Malum  ia  placed  among 
the  unarmed  species,  but  subsequent  observation  has  shown 
that  the  form  fumiehed  with  marginal  spines,  there  cited  as 
a  variety,  may  be  more  properly  regarded  as  the  typical 
aspect  of  L.  Malusii,  of  which  a  figure  is  here  introduced, 
taken  from  a  specimen,  in  which  the  mode  of  origin  of  a  patch 
fixim  a  single,  central,  abnormal  cell  is  well  shown. 
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DESCRIPTION  OF  PLATES  XXIV  &  XXV* 

PLATE  XXrV. 
Fig. 
1. — Lepralia  malusii,  p.  125. 

2. —      „      siMuasa,  x  25  d.,  p.  125. 
3.—      „        „  X  50  d. 

PLATE  XXV. 

1. — Membranipora  rhynchota,  p.  125. 

a.  Avicularlum,  open. 

b.  „  cloaed. 
2. — M.  comipera,  p.  124. 

3. — M.  vulnerata,  p  .124. 
^.-^Flusira  Barlei,  p.  123. 

a.  Natural  size  of  small  fragment. 

b.  Aviculariam,  X  50  d. 

c.  Portion,  X  25  d. 

5. — F,  truncata      1  ,,  oc  j    r 

_  >•  X  25  d.,  for  comparison. 

0. — F,  papyracea    •» 
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ORIGINAL  COMMUNICATIONS. 


MERicAN  DiATOMACE*.    By  Arthtr  M.  Edwabiib,  Esq., 


of   I 


New  York,  U.S. 
Dia 


i  read 


1  American  Diatumaccie,  ' 
before  the  Londou  Microscopical  Society,  March  30th,  1859, 
and  published  in  their  Tranaactions,  in  which  an  omiBsion 
occurred  which  I  herein  wish  to  rectify.  A  mistake  occurred 
in  re-writing,  bo  that  the  description  of  the  species  found  at 
Charleston  harbour,  S.  C,  was  left  out.  A  pajier  on  this 
subject,  by  the  present  writer,  was  read  before  the  New  York 
Lyceum  of  Natural  History,  Febniary  21st,  1859,  a  copy  of 
which  is  annexed ; — 


Cht  the  Microscopic  forms  of  the  Harbour  of  Cha^lexfon,  South 
Carolinn. 

In  the  year  1850,  Professor  Bailey  published  in  the  'Smith- 
sonian Contributions  to  Knowledge,'  a  list  of  the  microscopic 
organisms  which  he  had  found  in  mud  collected  from  the  logs 
of  wharves,  and  from  other  situations  in  the  harbour  of 
Charleston,  S.  C,  which  contained  two  new  species,  besides 
many  other  curious  forms;  and  in  the  year  1853,  he  de- 
scribed four  species  of  Ehrenberg's  genus  Aulisctis,  three  of 
which  are  also  found  at  Charleston,  though  Bailey  failed  to 
detect  them.     Badev's  list  is  as  follows  : — 


Actiniscus  airiua,  Sir. 
Aetinojcliis  bioctonarius,  Mr. 
ActiuoptTtbiu  KciiHnus,  Sir, 
BiddiilpiuH  |>ulcbe]l«,  Oraf. 
f>)CC'^iif  is  sculeUiim,  Skr. 
CoftfAiuul'utctiteoBeaUieus,  Sir. 
Diclfocha  llbula.  Sir. 

EupOdiKUi  Koj^eraii,  Ehr. 

•        „  radmUis,  B. 


Xavicula  sigma,  Sir. 
Pinnulariik  iiiierruplo,  EAr. 

„        didjma,  EAr. 

„  Ijra,  Eir. 
RAphnnein  rlicimbus,  Ehr. 


Tcrpsina  mustoa,  Ehr, 

TriccratiDm  favus,  Ehr. 
„  ullermuis,  B. 


Ccrtiun  of  these  luive  heen  re-naracd  by  later  obscn  crs. 
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or  have  been  found  to  be  synonymous  with  already  described 
species^  and  should  be  designated  thus : — 

Aciinocyclus  bioctonarius,  Ehr,  =  Coscinodiscus  actinoptychus,  ^d/v. 

Actinoptyclius  scnarius,  Ehr,  =  A.ctinoph(£nia  splendens.  Shad. 

Eu])0(liscus  Kogcrsii,  Ehr.  =  Eupodibcus  argus,  Ehr, 

Piimuluria  didyina,  Ehr.  :=  Navicula  didyma,  K. 

„         lyra,  Ehr.  =z  „      lyra.  A'. 

Raphoueis  rliombus,  Ehr.  =  Dory})hora  amphiceros,  K, 

Stauroutera  aspera,  Ehr.  —  Stauroneis  pulchella,  W.  S. 

Surirella  circunistuta,  B.  =  Tryblioiiclla  scutellum,  JF.  S. 

Gaillionella  sulcata,  Ehr.  =  Orthosira  mariua,  Ehr. 

Actiniscus  sirius,  Ehr.^  and  Dictyocha  fibula,  Ehr.,  are 
neither  of  them  Diatoms,  and  are  most  probably  portions  of 
the  skeleton  of  a  Holothuria. 

Some  two  years  back,  1  received  from  a  friend  residing  at 
Charleston  some  of  the  so-called  black  '^pluff^'  mud,  taJcen 
from  between  watermarks,  and  which  I  found  to  be  extremely 
rich  in  Diatomaceous  forms.  The  following  species  were 
observed : — 

Actinocyclus  undulatus,  Ehr.  Epithemia  Hyndroanii,  W.  S, 

Actinophcenia  splendens,  Shad.  „        musculas,  K, 

Aulisous  caslatus,  £,  Navicula  didyma,  K. 

„      pniiuosus,  3.  *      „        maculata,  n.  tp, 

t,      puiictaf  us,  B.  ^      „       perma^a,  n.  ip, 

Biddulphia  rhombus,  W*  S.  Nitzschia  scalaris,  W,  S> 

„         aurita,  Bred.  Pleurosigma  augulaia,  JT.  S, 

Campylodiscus  cribrosus,  7F.  S.  Triceralium  alternaus,  B. 

Cocconeis  scutellum,  Ehr,  favus,  Ehr. 

Coscinodiscus  actinoptyclius.  Edw.  punctatum,  T.  B, 

eccentricus,  Ehr.  Trybliouclla  scutellum,  W  S. 

lineatus,  Ehr.  ,,         punctata,  Jr.  S. 

oculus-iridis,  Ehr. 

radiatus,  Ehr. 

subtilis,  Ehr. 

The  Navicula  sipna,  Ehr.,  of  Bailey's  list,  is  most  probably 
synonymous  with  the  Pleurosigma  angulata,  W.  S.,  of  mine. 
Those  species  marked  with  an  asterisk  (*)  are  new,  and  are 
characterised  as  follows  : — 

Navicula  maculaia,  n.  ^p.^Stauron/fis  maculata,  B.,  1850. 

"  Lauceolate  or  elliptical ;  ends  slightly  produced  and 
rounded ;  surface  punctato-striatc,  with  a  large  smooth  cen- 
tral space.''  Bailey.  To  this  description  I  have  to  add  the 
following  measurements  :  length  '055  in. ;  breadth  '00216  in. ; 
striie  coarsely  moniliform,  12  in.  '001  in. 

Navicula  permagna,  n.  »p.=Pinnularia  permagna,  B.,  1850. 

'*^  Large,  lanceolate  on  the  ventral  faces,  with  punctato- 
striate  marginal  bands,  and  a  broad,  smootli  central  stripe ; 


ends  slightly  rounded."  Bailey.  I  have  as  yet  only  found 
this  sjiecies  in  small  quantities,  aud  have  been  unable  to 
make  its  measurements.  There  can  be  no  doubt  that  these 
tiru  species  should  be  placed  in  the  geuus  Navicula,  as  the 
seeming  stauros  in  the  first,  the  presence  of  which  would 
seem  tu  rank  it  iu  that  of  Stauroneis,  is  only  a  blank  space, 
such  as  is  seen  in  many  species  of  Navicula,  as  N.  elegans, 
&c.  The  presence  of  moniliforra  atriie  iu  the  second  species 
removes  it  from  Pinnularia,  which  is  characterised  hy  its 
markings  being  custEe,  not  resolvable  into  dots.  Of  N. 
macu/ata,  1  have  specimens  from  Duval's  Creek,  near  Enter- 
prise, Florida,  for  wliieb  T  am  indebted  to  Dr.  Christopher 
Johnston,  of  Baltimore,  Md. 

I  here  mention  a  fact  that  has  come  within  my  notice 
while  examining  this  gathering.  Smith's  EupodUrus  radiatus, 
as  described  and  figured  in  the  first  volume  of  liis  '  Synopsis,'  is 
not  the  same  as  the  form  described  under  that  name  by 
Biuley  in  1850.  Roper  Las  remarked  this  same  fact  ('Trans. 
Mic.  Soc.,'  London,  vol.  vii,  p.  19),  but  was  in  some  doubt 
until  I  had  tlie  pleasure  of  forwarding  him  authentic 
specimens  of  it  fi-om  Bailey's  cabinet,  when  he  wrote  to  me 
tliat  the  examination  of  them  confirmed  liia  opinion  that 
Smith  was  in  error  in  referring  the  Thames  diatom  to  that 
species.     It  is  perfectly  distinct,  and  a  true  Eupodiscus, 

Since  the  above  article  was  written,  I  have  been  lead,  by 
the  advice  of  Dr.  Arnott,  to  reconsider  the  subject  of  the 
species,  which  I,  in  my  paper  on  American  Diatoms,  called 
Coacinodigciis  act'woplychus.  This  belongs  to  Ehrenberg's 
genas  Actinocyelun,  the  species  of  which  are  cliaracterised  by 
the  number  of  rays, — a  loose  character.  It  should  therefore 
be  placed  in  that  genus  for  the  present,  the  specific  name 
being  left  blank  until  more  is  known  of  its  natural  history. 


TBANSLATION. 
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Atmospheric  MicROGHAFnv.      Observations  on   Ihe  Cok- 
Fi'scLEs  suspended  in  the  Atmosphere.     By  M.  PorcHET. 

('Comptca  rendus,'  March  Stst,  18S9.) 

The  atmnaphere  contains,  in  suspension,  numerouH  cor- 
puBcles,  consiating  of  the  detritus  of  the  miucral  crust  of  the 
earth,  snimal  aud  vegetable  particles,  and  the  minutely 
divided  debria  of  the  various  oi-ticles  employed  in  our  wants. 
These  varioua  kinds  of  corpuscles  are  more  numerous  and 
more  voluminous  in  proportion  to  the  degree  in  which  the 
atmosphere  is  agitated  by  the  wind;  and  they  constitute 
what  we  term  "  dnst." 

This  "  dust"  being  simply  tbe  deposit  of  the  corpusclw 
carried  in  the  atmosphere,  it  is  erident  that  the  attentire 
study  of  its  composition  is  simply  a  microscopic  ajialyeiiof 
the  air. 

The  granules  of  mineral  origin,  partly  going  to  form  tbe 
dust,  present  but  little  variety.  They  are  derived  essentia]!]' 
&om  the  detritus  of  the  rocks  which  are  exposed  in  the 
country  where  the  dust  is  observed. 

The  debris  derived  from  the  animal  kingdom  consists 
chiefly  of  the  following  articles: — various  animalcules  iu  a 
dry  state  and  of  extreme  minuteness,  such  as  entozoa  be- 
longing to  the  geniis  0,ryuris  and  Vibriortea  of  several 
species.  I  have  often  also  noticed  the  skeletons  of  siliceooB 
Infusoria,  especially  of  Navtculee,  BaciUaria,  and  other 
diatoms;  fragments  of  the  antenna  of  Coleoptera;  scales  (rf 
diurnal  and  nocturnal  Lepidoptera;  fibres  of  wool  of  various 
colours  derived  from  our  clothes,  often  of  a  beautiful  blue, 
bright  red,  or  green ;  hairs  of  the  rabbit,  bat,  &c. ;  the 
barblcts  of  feathers;  fragments  of  the  tarsi  of  insects; 
epithelial  cells;  fragments  of  the  skin  of  various  insects; 
particles  of  cobweb.  Twice  only,  in  more  than  a  thousand 
observations,  have  I  obseri-ed  one  of  those  large  ova  rf 
Infusoria  havinga  diameterof  0'0150nini.,  denominated  ly 
naturalists  "  cysts." 

The  corpuscles  contained  iu  "  dust"  belonging  to  the  vege- 
table kingdom,  observed   by   me,  are  the    following: — frag- 
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meats  of  the  tissue  of  various  plants ;  a  few  ligDeoua  fibres ; 
more  frequently  fragments  of  cells  and  vessels;  often  hairs  of 
the  nettle  and  other  plants ;  numerous  filaments  of  cotton, 
usually  white,  but  sometimes  of  various  colours,  also  derived 
from  articles  of  dress ;  some  fragments  of  anthers  and  pollen- 
grains  of  malvaceous  plants,  of  EpUobium  and  Pinus  ;  spores 
of  cryptogamous  plants,  but  in  very  small  number.  Lastly, 
1  have  constantly  noticed,  and  almost  invariably  where  my 
observations  have  been  extensive,  a  very  notable  quantity  of 
wheat-starch  mixed  with  the  dust,  whether  recent  or  old ; 
and,  in  rare  instances,  may  be  found  the  starch  of  oats, 
barlev,  and  the  potato. 

It  is  evident,  therefore,  that  the  atmosphere  holds  in  bub- 
peusion  a  certain  quantity  of  wheat-starch  among  its  dust- 
corpuscles.  This  substance  is  met  with  in  all  places  where 
it  enters  into  articles  of  food,  and  it  may  readily  be  distin- 
^ished  by  its  physical  and  chemical  characters.  The  grains 
of  which  it  consists  are  sometimes  ovoid,  sometimes  spherical; 
in  diameter  they  usually  vary  from  00140  to  00380mm. 
Besides  these  numerous  extremely  minute  incipient  granides, 
may  be  seen  others  less  than 00028mm.  in  diameter.  The 
Urget  grains  are  very  rare;  those  of  a  medium  sisie  far 
more  common,  and  the  very  minute  ones  extremely  abundant. 
In  the  large  gramdes  the  concentric  layers  and  hilum  may 
sometimes  be  readily  distinguished.  It  is  rather  cnrious  to 
remark  that  this  starch,  notwithstanding,  in  so  me' instances, 
its  secular  existence,  still  affords  all  the  physical  and  cheniical 
properties  of  the  recent  substance.  The  only  difference 
oeinf!  that  the  very  ancient  presents  a  light-yellow  tint. 
When  boiled  in  water  it  swells  and  dissolves.  Very  weak 
hydrochloric  acid  has  no  effect  upon  it ;  it  is  coloured  blue 
I^  iodine  with  greater  or  less  intensity;  and  sometimes  its 
colour  disappears  under  the  influence  of  light.  One  circum- 
atance  which  has  struck  me,  ia,  that  among  starch  found  in 
dust  several  centuries  old,  I  have,  from  time  to  time,  met 
with  grains  which  had  spontaneously  assumed  a  beautiful  clear 
violet  colour.  Was  this  due  to  the  influence  of  time,  or  to 
the  vicinity  of  the  sea,  or,  lastly,  according  to  M.  Cliatin,  to 
the  traces  of  the  vapour  of  iodine  contained  in  the  atmo- 
sphere? Finally,  that  no  doubt  may  be  entertained  with 
respect  to  the  identity  of  this  aerial  fecida  with  ordinary 
starch,  I  would  add,  that  its  effect  upon  polarized  light  is 
the  same,  except  that,  when  procured  from  a  very  ancient 
depoflit,  its  polarizing  property  is  less  energetic. 

It  is  evident  that  it  is  this  fecula  thus  perfectly  charac- 
terised by  its  physical  and  chemical  properties,  that  M.  De 
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Quatrefages  has  taken  for  the  ova  of  mierozoa.  It  is  the 
most  miuute  grains  of  this  substance  to  which  he  refers  when 
he  states,  that  he  "  could  ea^ly  recognise  in  the  dust"  several 
of  those  minute  corpuscles  of  a  spherical  or  ovoid  form,  well 
known  to  all  micrographera,  and  which  involuntarily  suggest 
the  idea  of  an  extremely  minute  ovum.*  This  image  u 
correct,  hut  the  illusion  ia  at  once  dissipated  hy  the  slightest 
chemical  test,  which  proves  that  the  granules  in  question 
can  be  nothing  else  than  either  extremely  fine  amylaceous 
grains  or  siliceous  particles,  which  I  have  frequcutly  ob- 
served, and  which  are  of  such  extreme  tenuity,  as  under  the 
microscope  to  present  the  appearance  of  transparent  spherical 
granules. 

Astonished  at  the  comparative  abundance  of  the  amyla- 
ceous particles  which  I  found  among  the  atmospheric  cor- 
puscles, and  in  order  to  obtain  a  rigorous  demonstration  of 
the  fact,  I  determined  to  examine  dust  of  all  ages  and  from 
all  localities.  I  have  investigated  t)ie  monuments  of  our 
great  cities,  others  on  the  sea-shore  and  in  the  desert;  and, 
in  the  midst  of  the  immense  variety  of  corpuscles  universally 
floating  in  the  air,  have  almost  everj'wherc  met  with  starch 
in  greater  or  less  abundance.  Gifted  with  an  extraordinary 
self- conservative  power,  time  seems  scarcely  to  affect  it. 

However  remote  may  be  the  antiquity  of  the  atmospheric 
corpuscles,  starch  still  recognisable  is  found  among  them.  I 
have  discovered  its  preseuce  in  the  most  inaccessible  recesses 
of  our  old  Gothic  churches  mixed  witli  the  dust,  blackened 
by  an  existence  of  from  six  to  eight  centuries.  I  have  even 
found  it  in  the  palaces  and  subterranean  chambers  of  the 
Thebaid,  where  it  would  date  probably  from  the  epoch  of  the 
Pharaohs. 

It  may  be  affirmed,  as  a  general  proposition,  that  in  ali 
countries  where  wlieat  constitutes  the  basis  of  food,  its 
starchy  element  penetrates  everywhere  with  the  dust,  and  is 
found  mixed  with  it  in  more  or  less  considerable  quantity. 
It  is  more  abundant  in  situations  near  the  centre  of  towns 
and  at  a  low  level,  whilst,  in  proportion  as  we  go  to  greater 
distances  from  the  great  centres  of  popidatiou,  and  explore 
the  more  isolated  monuments,  docs  the  starch  become  less 
and  less  abundant,  and  its  grains  more  and  more  minute. 
I  have  been  unable  to  detect  any  either  in  the  Temple  of 
Jupiter  Serapis,  situated  on  the  shores  of  the  Gulf  of  Bale, 
or  in  that  of  Venus  Athor,  placed  on  the  confines  of  Nubia. 
Nevertheless,  I  have  collected  some  in  subterranean  temnles 
of  Upper  Egypt. 
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tt  is  remarked  also,  that  in  proportion  to  tbe  elevation 
reached  on  mountains  or  on  buildings,  the  iimount  of  fecnla 
raised  with  the  atmospheric  detritus  is  diminished.  In  the 
Abhcj-  of  Fecamp,  which  is  below  the  level  of  the  ground, 
and  situated  in  the  middle  of  the  town,  starch  ahoands  in 
the  dust  of  its  chapels.  In  the  Cathedral  of  Rouen  a  oon- 
siderable  quantity  is  met  witb  in  the  lower  part  of  the 
tower  of  Georges  d'Amboise,  the  proportion  gradually  dimi- 
nishing as  we  ascend.  Whilst  still  abundant  in  the  ancient 
dust  found  in  the  roof  of  the  choir,  it  becomes  more  and 
more  rare  when  we  mount  into  the  spire,  Verv  little  is 
fonnd  at  the  base  of  the  cast-iron  pyramid,  and  not  a  single 
grain  at  its  summit, 

111  an  isolated  chapel  situated  on  the  sen-shore,  and  built 
on  a  beach  about  110  metres  in  elevation,  the  dust  lodged 
on  a  statue  was  composed,  in  great  part,  of  calcareous 
particles,  derived  from  the  sides  of  the  mountain,  and  con- 
reycil  by  the  wiud  to  the  floor  of  the  building,  which  ie  open 
day  and  night  to  pilgrims.  lu  the  same  situation  were  also 
foand  a  great  number  of  scale»  of  lepidopterous  insects,  which 
had,  doubtless,  often  sought  shelter  there  ;  hut  very  rarely  was 
%  grain  of  starch  perceived  in  the  field  of  the  microscone  ; 
whilst  in  the  detritus  of  towns,  on  every  trial,  several  grains 
of  a  medium  size,  and  a  considerable  number  of  more  minute 
dimensions,  would  have  beeu  noticed. 

A  battery  also  placed  on  the  shore,  and  in  an  isolated  situa- 
tion, and  which  bad  not  been  opened  for  sixty  years,  afforded 
B  black  dust,  which  was  as  poor  in  starch  as  that  of  tbe 
chapel  alx>ve  mentioned.  But  the  dust  itself  was  of  a  wholly 
different  nature,  being  composed  almost  entirely  of  very 
angular,  transparent,  colourless  particle*  of  silex.  The 
starch  was  so  scarce  in  this  dust,  that  often  not  more  than 
B  single  grain  coidd  be  discovered  in  a  dozen  observations. 

This  dissemination  is  a  phenomenon  so  general  and  so 
widely  diffused  in  places  where  wheat  is  used  for  food,  that 
there  is  no  nook  or  corner  into  which  starch  does  not  in- 
sinuate itself  with  the  air.  It  is  found  in  everything,  and  hi 
all  situations  into  which  the  latter  penetrates.  The  most 
obscure  comers  of  our  Gothic  buildings  have  afforded  this 
substance  in  the  ancient  dust  which  had  never  beeu  dis- 
turbed in  the  memory  of  man.  I  have  even  found  it  in  the 
interior  of  the  cavity  of  llie  tympanum  in  the  skull  of  a 
mummilied  dog  which  [  procured  from  a  Rubterranean 
temple  in  Upper  Egypt.  M,  Ch.  Roliin,  whose  oliservatioos 
MCord  with  mine,  has  discovered  starch  on  the  surface  f:d 
the  human  skin,  whence  it  may  be  procured  by  scraping 
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with  a  sharp  instrumeut  either  iii  the  dead  body  or  of  a 
liviDg  person. 

All  these  observations,  if  it  were  ueeded,  might  be  sup- 
ported by  biological  proofs.  Until  the  contrary  can  be 
shown  experimeu tally,  it  may  be  said  that  the  air  is  so 
rarely  the  vehicle  of  ova,  and  the  dust  so  rarely  tlieir  recep- 
tacle, that  wbea  the  latter  is  subjected  to  an  elevated  tem- 
perature, it  is  no  less  fecund  in  animalcules  than  that  which 
has  not  been  heated ;  which  would  not  be  the  case,  were  the 
hypothesis  of  aerian  dissemination  of  ova  founded  in  truth. 

I  have  often  repeated  the  following  experiment.  I  have 
taken  3  grammes  of  an  ancient  dust,  and  placed  it  in  a 
thin  tube,  heated  to  215°  C,  in  an  oil-bath,  for  an  hour  and 
a  quarter.  The  dust  has  afterwards  been  put  into  30 
grammes  of  artificial  water,  and  the  whole  covered  with  a 
bell-glass.  At  the  end  of  five  days,  and  at  a  mean  tem- 
perature of  20°  C,  the  water  was  crowded  with  animalcules  of 
large  size — Ca/poda  and  ParamtEcivm.  The  same  result  takes 
place  with  dust  which  has  uot  been  heated.  What  has  heeu 
taken,  therefore,  for  ova  deposited  from  the  atmosphere,  was 
not  really  such ;  for,  in  that  case,  the  dust  which  had  been 
heated  would  have  been  infertile,  the  germs  contained  in  it 
having  been  killed  by  a  temperature  of  2\h'  C. 

Another  very  simple  experiment  also  proves  that  it  is 
impossible  to  discover  any  living  germ  in  the  atmosphere. 
By  means  of  an  inhaling  Hask  I  caused  100  litres  of  air  to 
pass  through  a  safety  tube  whose  bulb  contained  two  cubic 
centimetres  of  distilled  water.  At  the  end  of  eight  days  I 
was  unable  to  discover  a  single  animalcule  or  ovum  iu  this 
small  quantity  of  water,  in  which  the  latter,  themselves,  could 
not  escape  observation,  now  that  they  have  been  completely 
described  and  measured,  and  are  well  known  inseveral  species. 
On  the  contrary,  if  I  place  in  a  cubic  decimetre  of  distilled 
water  5  grammes  of  a  fermentable  substance,  sheltered 
by  a  bell-glass  having  a  capacity  of  one  litre,  at  the  end  of 
eight  days,  and  at  a  temperature  of  18"  C,  the  whole  surface 
of  the  water  is  occupied  by  incalculable  myriads  of  ani- 
malcules. 

The  memoir  concludes  with  the  detail  of  particular  observa- 
tions ou  dust  collected  in  the  following  localities  : 

Tower  of  Georges  d'Amboise,  at  Rouen.  Interior  of  the 
Abbey  at  Fecamp.  Iluins  of  Thebes.  Tomb  of  Ramses  II. 
Sepulchral  chamberof  the  Great  Pyramid.  Temple  of  Yenua 
Athor,  at  Philoe.  Temple  of  Serapis,  atPuzzuoh.  SkuUof 
a  mummified  dog,  from  the  subterranean  vaults  of 
Hassan.     The  cabinet  of  a  Jewish  antiquarian  at  Cairo. 
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NOTES  AND  CORRESPONDENCE. 


Angular  Aperture. — My  object  in  the  paper  on  the  snbject  of 
angular  aperture,  which  you  were  good  enough  to  insert 
{p.  256,  lii8tvoltime),wu8  simply  to  facilitate  the  application  of 
Mr.  Lister's  method  of  measurement,  by  showiug  how  that 
method  might  be  made  available  independently  of  the  special 
apparatus  usually  considered  requisite  for  this  purpose.  Mr. 
Hendry,  therefore  (p.  61,  present  volume),  is  mistaken  if  he 
suppoaes,  as  he  seems  to  do,  that  1  claim  for  the  method,  as 
described  by  me,  superiority  in  point  of  accuracy  to  the 
method  as  usually  practised.  I  do  not  do  that,  but  I  claim 
for  it  equality  in  this  respect.  An  angle  is  determined  quite 
as  accurately  by  measurement  of  the  sides  of  the  triangle  to 
which  it  belono:a,  as  by  lueasureinent  of  its  subtending  arc. 
The  use  of  two  candles  saves  the  trouble  of  moving  the  one 
candle,  il'  one  only  is  used,  from  one  side  of  the  field  of  view 
to  the  other;  and  the  indication  of  these  being  properly 
placed  will  easily  be  found  to  be  in  exact  accordance  with 
the  corresponding  indication  in  Mr.  Lister's  method,  as 
usually  described. 

But  I  am  surprised  at  Mr.  Heodry's  statement,  that  "  my 
rule  gave  uo  provision  for  aogtes  exceeding  90°,"  I  know  of 
no  ground  for  this  statement.  Take  his  fourth  example : 
Lights  apart,  44  inches ;  distance  of  lens,  10  inches. 
Hence  4i  -^  (10  x  2)  =  22.  On  reference  to  Huttou's 
Tables,  I  find  this  to  be  the  tangent  of  Ca"  33'.  The  aperture 
therefore  is  131°  6', 

Mr.  Hendry,  perhaps,  has  only  a  table  of  logarithmic 
tangents.  Very  well.  The  lognrithm  of  22  is  034.24,  to 
which  adding  10,  to  accommodate  it  to  the  tabular  radius,  it 
becomes  10-3421;  and  this  is  the  logarithmic  tangent  of 
63"  33',  as  before— M.  Gr.vy,  7,  St.  Paul's  Villas,  Camden 
Town,  December  5th,  1859. 

A  New  Cement  for  moonting  Objects  for  the  microscope,  either 
is  dry  cells  or  in  fluid. — I  have  fuund  that  great  rapidity  is 
obtaiued  in  mounting  objects  in  a  cement  made  with   as- 
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phaltum  dissolved  iu  Benzine  or  Benzoic  instead  of  turpentine, 
because  it  dries  so  quickly  that  a  great  maDV  more  objects 
can  be  mounted  and  finished  in  a  day  with  it  than  with  any 
other  cement.  1  liuish  it  off  with  a  coat  of  asphalt  in  tur- 
pentine, to  give  it  a  smooth  appearance. 

It  should  be  kept,  like  all  cements  for  tlie  mounting  of 
microscopic  objects,  in  a  capped  bottle,  so  that  the  brush  is 
always  soft  and  ready  for  use. 

Benzole  is  also  the  most  convenient  solvent  for  removing 
superfluous  balsam  from  the  outside  of  the  glass  covers  under 
which  objects  are  mounted  in  that  medium. — J.  W.  Law- 
iiANCE,  Peterborough.* 

Registration  of  Objects.— I  beg  to  subjoin  notice  of  a  simple 
mode  of  registering  objects  on  slides,  which  was  dcTised  by 
me  in  India,  and  has  answered  all  ordinary  purposes  so  effici- 
ently as  to  induce  me  to  hope  it  may  prove  useful  to  micro- 
Bcopista. 

It  possesses  thi'ee  great  advantages, — in  requiring  no  sepa- 
rate apparatus,  no  special  adjustment  of  slides  or  stage,  and 
costing  nothing.  It  is  adapted  for  use  with  all  the  higher 
powers  of  the  microscope.  Although  more  reatlily  available 
where  the  body  of  the  instrument  admits  of  lateral  displace- 
ment, it  may  nevertheless  be  used  where  no  such  arrange- 
ment exists,  by  simply  elevating  the  body  to  a  sufficient 
height  to  allow  of  the  bearings  of  the  spot  of  light  giveii  off 
from  the  illimiiuator  being  acmuntely  taken  by  the  eye  and 
hand. 

Suppose  an  object  to  be  in  the  centre  of  the  field  of  vision. 
ITie  body  of  the  microscope  is  either  turned  aside  or  raised, 
as  the  case  may  be.  The  slide  being  securely  clamped  in 
position,  two  minute  murks  are  made,  with  a  writing  diamond, 
perpendicularly  above,  and  in  a  line  horizontal  with,  the  spot 
of  light  thrown  upon  the  object  by  the  condenser,  The 
smaller  the  spot  of  light,  of  course,  the  more  easy  will  it  be 
to  denote  the  situation  of  an  object  accurately.  The  sbde  is 
now  removed,  and  the  scratches  are  converted  into  short 
vertical  and  horizontal  lines,  varying  in  length  according  to 
convenience.  These  two  lines  are  now  joined  together  by  a 
third  line ;  and,  lastly,  a  number  is  attaclied,  at  either  angle 
thus  formed,  for  entry  in  the  note-book  or  catalogue  of  the 
observer. 

To  find  the  object  again,  ail  tliat  has  to  be  done  is  to  place 
the  slide  on  the  stage,  and  the  body  of  the  microscope  being 


*  The  addition  of  a  liltle  f^old  size  to  tlie  Bolutioii  o(  upliidlum  i 
nill  be  found  aseful  in  rendering  it  leu  brittle. — [Eds.] 
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either  turned  aside  or  elevated  as  before,  to  move  the  slide  to 
•nd  fro,  either  by  hand  or  stage  movements,  until  the  spot  of 
ii^ht  {ram  the  condenser  indicates  the  spot  at  which  the 
Terti«d  and  horizontal  lines  beyond  the  margin  of  the  cover 
"would  intersect  each  other,  if  produced. 

Of  course,  upon  the  accuracy  with  which  the  Itearings  have 
been  taken  will  depend  the  facility  of  finding  an  object.  But 
wHh  ordinary  care  and  a  tolerably  true  eye,  there  is  do  ditB- 
eolty. 

The  following  diagram  will  show  the  mode  of  registry,  and 
how  it  may  be  applied  to  any  number  of  objects  on  the 
slide — 


i        Tixt. 


The  dots,  it  is  almost  unnecessary  to  remark,  are  appended 
merely  with  a  view  to  indicate  the  points  at  which  the  objects 
to  be  registered  occur. — G.  L,  Wallich. 

IrapTDTement  of  the  Camera  Loclda. — One  of  M.  Nachet's 
ingenious  applications  of  the  prism  to  the  microscope  fur- 
nishes a  liint  for  the  improvement  of  the  camera  lucida, 
which  1  desire  to  bring  under  the  notice  of  yourself  and  your 
readers.  I  refer  to  the  arrangement  described  and  figured 
on  p.  706  of  the  second  edition  of  Dr.  Carpenter's  work  oa 
the  microscope.  A  prism  of  peculiar  form  is  there  seen,  ap- 
plie*)  as  a  camera  lucida  to  a  vertical  microscope. 

To  the  arrangement  in  question,  a«  a  whole,  I  do  not  attach 
much  importance  i  fur,  first,  our  English  microscopes  are 
generally  of  too  tall  a  build  to  admit  of  being  at  all  commo- 
diuusly  used  in  a  vertical  positiou  for  any  length  of  time ; 
U)d,  secondly,  if  they  could  be  commodiously  so  used,  the 
stage  would  be  in  the  way  of  the  hand ;  while,  moreover,  the 
paper  not  being  in  the  place  where  t^  »eem»  to  be,  but  away 
in  front  of  the  instrument,  I  venture  to  think  that  this  would 
aeriously  interfere  with  the  free  use  of  the  pencil  in  tracing 
die  image. 

It  is  to  a  small  adjunct  of  M.  Nachet's  prism  that  I 
refer,  as  holding  out  a  prospect  of  advantage;  I  mean  the 
piece,  marked  e,  in  Ur.  Carpenter's  figure.  It  ia  well  known 
that   many — perhaps  most — microscopists  find  considerable 
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difficulty  in  using  the  camera  Incida  as  at  present  constracted, 
owing  to  the  constrained  position  in  which  the  eye  must  be 
held,  half  the  pupil  over  and  half  beyond  the  edge  of  the 
prism.  A  partial  remedy  for  this  difficiilty  would  be  found  in 
discarding  the  present  form  of  prism,  with  its  two  reflecting 
surfaces,  and  using  a  prism  ]iaving  only  one  such  surface,  and 
drilling  a  small  hole  througli  it  vertically.  Through  this  hole 
the  paper  would  he  seen,  while  the  image  would  be  visible  by 
the  rays  reflected  from  the  inclined  surface  of  the  prism. 
The  objection  to  this  is  that  tlie  hole  would  act,  as  regards 
the  rays  entering  the  prism,  aa  an  opaque  rod,  and  so  render 
useless  the  portion  of  the  reflecting  surface  immediately 
behind  it.  A  complete  remedy  for  the  difficulty  is  suggested 
by  inspection  of  Dr.  Carpenter's  figure.  Instead  of  making 
a  hole  in  the  prism,  let  there  be  attached  to  the  centre  of 
its  inclined  surface,  by  Caciada  balsam,  an  oblique  segment 
of  a  small  glass  cylinder,*  bo  that  its  base  should  be  pa- 
rallel to  the  upper  surface  of  the  prism.  The  effect  noiv, 
on  looking  into  the  prism,  will  be  precisely  that  of  a 
a  hole  through  it,  without  the  drawback  attendant  upon  an 
actual  hole.  The  paper  will  be  clearly  seen  through  the 
prism  and  the  cylinder,  and  tlie  image  by  reflection  from  the 
inclined  surface  of  the  prism,  the  whole  of  which  surface  will 
now  be  available,  with  the  exception  of  the  spot  where  the 
cylindrical  segment  is  attached,  which,  however,  will  be  so 
small  as  not  to  be  productive  of  any  injurious  effect.  In  fine, 
BO  far  as  I  at  present  see,  I  feel  warranted  in  expressing  a 
belief  that  by  the  adoption  of  the  arrangement  now  suggested, 
the  difficulty  hitherto  attendant  on  the  use  of  the  camera 
Jucida  would  be  entirely  prevented. 

It  has  often  been  matter  of  wonder  with  me  why  our 
opticiaus  continue  to  supply,  for  microscopical  purposes,  the 
pnsm  with  two  reflecting  surfaces.  These  are  requisite  in 
other  applications  of  the  camera,  for  the  erection  of  the 
image.  But  in  its  applica.tion  to  the  microscope  we  do  not 
want  this.t  What  we  want,  if  we  had  a  preference  in  the 
matter,  is  that  the  inversion  caused  by  the  first  reflection  be 


■  Dr.  Carpenter  wlla  N«cliet's  "  piece  e"  a  prism.  1  tbiuk  lie  must  be 
wrong.  Tlie  qmui  Jiole  wil!  be  of  ilie  furrn  of  a  dii'ccl  scctiuii  of  the  pint 
eniplojred.     A  square  prism  woulil  give  a  tqnare  hole,  and  a  cjUiKler  a  eif- 

t  A  jioliabed  Btee!  disc  (Amici's  ditc)  liaa  80inetiine»  been  emplojei 
instead  of  tlie  more  usukI  Wollaaloa'a  cnnicra.  But  the  latter  will  altrR^S 
be  preferred  bj  lliose  wlio  driiw  from  llie  mioroscope.  simply  for  tlic  reason 
lliat  ibe  ininge  tdrown  on  llie  paper  by  it  correspouiis  in  position  wilL  tlint 
viewed  through  the  microscope. — [Eus.] 
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left  alone.  I  should  think  that  a  prism  trith  only  one  re- 
flecting surface  would  be  much  more  easily  worked  than  one 
with  two.  A  prism  of  the  latter  form,  however,  is  spoiled 
by  the  slighteHt  clipping  of  tlie  edge ;  while,  in  the  arrange- 
ment 1  have  proposed,  the  edge  does  not  come  into  use — and 
it  might  perhaps  be  found  more  advantageous  in  the  working 
to  have  the  edges  tnincated.— P.  Gray,  7,  St.  Paul's  Villas, 
Camden  Town,  N.W. 
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Rarer  and  U.vdescribed  Species  0/ Diatomace.£. 
By  T.  BniQHTWELL,  F.L.S.     Part  II. 


ERltATA  ET  CORRIGENDA. 


to  find  the  following  errors  have  crept  into  my 
paper  which  need  correction. 


e  4,  initrl  referRnce  lo  plnte  "  (PL  VI.  fig.  15)." 

,  8,y3»r"lig.  15."  rearf"  18." 

,  4  from   lioltOMi,  imteod  oC   "Aulacodiscai,"  read   ' 


"AvlUeiu 
imlplia  =  A.  ntlelai,  Bailey, 
,    95,  iine  \, /or  "  Aulaeodiieu*,"  read  "  Eupodiicta" 

),  „  6,  "  Aulafcdiaeui  Urtii."  I  find  tliia  form  liss  been  named 
and  Jislribuled  bj  Dr.  Arnolt  as  "A  KiHom';"  lliB  specifio  name 
of  "l^Du"  must,  therurore,  be  cauceiled,  Htid  "fiV/mi"  subsii- 
luted. 

ItSS,  line  19,  the  specific  name  aliould  be  "  coicinodiicm,"  imlead  of 
"  pyxidieiita," 
9e.  line  6,  for  "  -019  to  0-3,"  read  "  '0019  to  0030." 
One  Keneral  error  mas  ihroqcli  nil  the  measurements  ;  tliev  require  on 
-"'■'     -'■"  nfroat. 


_  PInte  V. 

[.  S,  huert  speciGe  name  "  lrilingHlali$." 

4,  for  "  pfxidieula,"  rtad  "  mrinodiina," 

5,  Jbr  "  AalaeodUeta"  read  "  AulUcia." 

6,  ituert  specific  name  "  eoroiuUiu." 

7,  „  „         „      "  margiaatut." 


10,  for  '•  Aulaeodiiciu," 


Pig.  11,  iiitert  specific  1 


'  read  "  Evpadiat 
Plate  VI. 

••Killom:'  ' 


PROCEEDINGS  OF  SOCIETIES. 


MtCKOScoFiCAL  SociETT,  January  11/A,  1860. 
Dr.  Lankester,  President,  in  the  chair. 

Tbk  minutes  of  the   preceding  meeting  were  read   i 
confirmed. 

J.  A.  Tulk,    Esq.,   5,   East   Preston -street,    Edinbui^J 
J.  C.  Forsyth,  Esq.,  Stoke-upon-Trent ;  and  George  Kd' " 
Esq.,  9)  Sutherland -gardens,   Maida-vale,  were  balloted  f 
and  duly  elected  raenihers  of  the  Society. 

The  following  papers  were  read : 

1.  'On  the  Localities  of  Diatomacese,*  bv  Mr.  Non 
{'  Trans.,'  p.  59.) 

2.  '  On  the  Reproduction  of  Confervoid   AlgBe,'  by  ] 
Druce.    ('  Trans.',  p.  71.) 

The  following  letter,    addressed   to   the    Pveaidentj 
read: — 

"Mt  dear  Sir, — I  send  you  three  slides  of  the  same  obji 

"No.  1,  mounted  in  balsam,  without  any  preparation  exce] 
washing  away  the  salt  water. 

"  No.  2,  the  same  humed  on  the  cover,  and  mounted  dry. 

"No.  3,  the  same  neither  boiled  nor  burned,  and  mounted 
in  fluid.  It  is  probable  that,  in  this  last,  all  the  object*  may, 
during  the  transit,  be  deposited  on  one  side  of  the  cell,  but  a 
little  shaking  will  perhaps  cause  them  to  become  again 
scattered,  as  they  were  when  mounted. 

"The  first  time  that  it  came  under  mv  notice,  it  was  sent  me, 
11th  September,  1858,  by  the  Rev.  R." Taylor,  of  Bedlington, 
from  the  coast  of  Northumberland.  I  afterwards  received  it 
from  Mr.  Mansfield  Browne,  of  Liverpool,  collected  on  that 
coast.  Thereafter  it  was  scut  me  by  Mr.  Roper,  from  the 
Norfolk  coast ;  by  Mr.  G.  Norman,  of  Hull,  from  near  the 
month  of  the  Humbcr ;  and  the  other  day,  I  received  an 
immense  quantity  of  it  from  Mrs.  Macdoiinld,  of  St.  Andrews, 
Fifes  hire. 

"In  all  these  cases  it  is  found  on  very  sliallow  pools  among 
the  sands ;  it  floats  on  the  surface  and  forma  extensive  patchea. 
If  sand  adheres,  it  is  easily  separated  by  a  slight  shining 
the  bottle  in  which  it  is  collecte<l. 
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"Some  have  supposed  it  a  diatom  allied  to  Biddvlphia 
__  Igleyi.  Prom  its  filameutoas  nature,  and  hating  long  spines 
or  cilia,  it  might,  if  diatomaceonSj  be  approaclie<l  to  Biddul- 
pMa;  but  it  takes  in  turpentine  and  balsam  when  dried  without 
being  boiled  or  burned.  Now  this  can  only  take  place  on  the 
supposition  either  that  there  are  no  partitions  (or  valves  at 
the  joint — in  other  words,  that  the  tube  is  continuous),  or  that 
the  wall  is  porous ;  either  of  which  is  contrary  to  its  being  a 
diatom  at  all. 

"Some  of  my  correspondents  suppose  it  to  be  the  exuviie  of 
an  annelid ;  but  uo  one  can  point  out  either  genus  or 
species. 

"An  object  of  such  abundance  on  our  coasts  {at  St.  Andrews 
J  am  informed  that  a  pint  of  it  could  have  been  collected  in  a 
few  minutes)  must  surely  be  well  known  to  the  London 
microscopists;  and  therefore  I  send  you  the  slides  in  the  hope 
that,  through  its  members,  you  will  be  able  to  throw  some 
light  on  the  point. 

"I  shall  send  a  supply  of  the  object  itself  to  Mr.  J.  T.  Norman, 
the  well-known  preparer  of  microscopic  objects  ;  so  that  any 
one  requiring  slides  may  have  them  from  him.  They  are 
best  seen  on  the  cover,  dry,  and  not  burned;  but,  unless 
bomed,  they  are  apt  to  imbibe  damp,  and  the  slide  becomes 
useless  in  a  year  or  two.  I  therefore,  myself,  prefer  them 
when  mounted  dry,  after  being  bnrned. 

"  Yours  truly. 


L  JoBh.  Gratton,  Esq.,  and  R,   Beck,  Esq.,  were  appointed 
■  ditors  of  the  Treasurer's  account. 


February  8tk,  1860. 

ANNIVERSARY    MEETING. 

De.  Lankester,  President,  in  the  chair. 

f  minutes  of    the    preceding  meeting  were  read  and 
■firmed. 

Reports  from  the  Council  and  the  Library  Committee  were 

read,  together  with  the  Auditors'  Report  on  the  Treasurer's 

accounts ;     there    remaining    in     his    hands    a    balance    of 

£25  IGt.  lOd. 

Resolved  that  these  Reports  be  received  and  adopted. 


Ii2  PROCEEDINGS    OF    SOCIETIES. 

R.  Lloyd,  Esq.,  69,  Holborn-hill ;  and  H.  W.  Elphinstone, 
Esq.,  45,  Cadogan-place,  were  balloted  for,  and  duly  elected 
members  of  the  Society. 

The  President  delivered  an  address  on  the  progress  of  the 
Society,  and  of  microscopical  science  generally,  during  the 
past  year. 

Resolved,  that  the  address  now  read  be  printed  and  circu- 
lated in  the  usual  manner,  with  the  Reports  of  the  Council, 
the  Library  Committee,  and  the  Auditors. 

March  14/A,  1860. 
Georoe  Jackson,  Esq.,  in  the  chair. 

John  Sheppcrd,  Esq.,  11,  Sussex-place,  Regent's-park;  and 
Thomas  Ketteringham,  Esq.,  51,  Coleshill-street,  Chelsea, 
were  balloted  for  and  duly  elected  members  of  the  Society. 

The  following  papers  were  read: — 

'On  the  Development  of  the  Diatom-valve,'  by  Dr. 
Wallich.     ('Trans.,'  p.  129.) 

'  On  Asterolampra,  and  some  other  species  of  Diatomacese,' 
by  Dr.  Greville.     {'  Trans.,'  p.  102.) 

'  On  the  Amoeboid  Conditions  of  Volvox  globator^  by  Dr. 
Hicks.     ('  Trans.,'  p.  99.) 

'  On  a  New  Zoophyte,'  by  Dr.  Allman.    ('  Trans./  p.  125.) 


143 


ZOOPIIYTOLOGY. 


Shetland  Polyzoa.    Collected  by  Mr.  Barlee.    {Continued,) 

2.  L.  BarUei,  n.  sp.    PI.  XXVI,  figs.  1,  2. 

L.  cellulis  ovoideis,  convexis,  fuperficie  granuhsd;  orificio  arbiculari  infra 
Minuato^  periaiomaie  timplici  elecato ;  ovicellulis  decumhentibus  adnalis,  ad 
marginem  supra  perforaiis. 

Cells  ovoid,  couvex ;  surface  granular ;  orifice  orbicular  with  a  sinus 
below,  perbtomc  thin,  raised  ;  ovicells  adnatc,  decumbent,  punctured  round 
the  border  above. 

Hob,  Shetland,  Barlee;  on  shell. 

3.  L.  cantharifomUsy  n  sp.    PL  XXVI,  figs.  3,  ^. 

L.  eellulis  late  ovoideis,   superficie  granulosa^  punctata,  nitidd;    orificio 
magno^  suhorhiculari  sen  irregularis  peristomate  produclo,  sapius  ivfundibuli' 
formi,  integro. 

Cells  broadly  ovoid,  surface  granular,  punctate,  shiniug;  orifice  large, 
suborbicular,  oblong,  or  irregular ;  peristome  lauch  produced,  often  infundi- 
bulifomi,  entire. 

Hah.  Shetland,  Barlee  ;  on  shell. 

4.  L.  umbonafa,  n.  sp.     PI.  XXV IT,  fig.  1. 

Z.  cellulis  obiotiffis,  seriatis,  lined  eletatd  sejunctis  ;  ad  latera  perforaiis, 
medio  umbonatiSj  et  juxta  orijicium  medio  avicularium  mandibulo  semicirculari 
horizontali  gerentibus ;  orificio  suborbiculari,  infra  paullulum  constricto, 
peristomate  simplici  spinis  4  ;  supra  armaio  ;  oticelhdis  umbonatis  tillamque 
parvam  ulrinque  ostendentibus. 

Cells  oblong,  serial,  parted  by  a  narrow  raised  line,  punctured  on  the 
sides,  and  sometimes  in  front,  with  smaller  pores;  furnished  with  a  central 
umbo,  and  having  a  prominent  avicularium  with  a  semicircular  horizontal 
mandible  immediately  below  the  orifice ;  orifice  suborbicular,  or  sometimes 
contracted  below ;  peristome  simple,  with  four  spines  above ;  ovicell  large, 
rounde(^,  umbouate,  with  a  small  vitta  or  depressed  area  placed  obliquely  on 
each  side  below. 

Hob.  Shetland,  Barlee;  on  stone. 

The  only  species  >\ith  which  this  can  well  be  confounded  is 
L.  verrucosa,  which  possesses  a  similar  suboral  ancularium, 
but  always  wants,  I  believe,  the  central  umbo  on  the  cell  and 
on  the  ovicell,  as  well  as  the  vittae  on  each  side  of  tlie  latter, 
which  are  not  unlike  those  on  the  ovicell  of  L.  figularis,  only 
smaller.     In  L.  verrucosa,   also,  the  ovicell   is   punctured, 
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whilst  in  L.  umbonata  its  walls  are  apparently  entire.  The 
umbo  on  the  ovicell,  it  may  be  remarked,  is  merely  that  be- 
longing to  the  cell  in  front  of  which  the  ovicell  rises. 

5.  L,  bella,  n.  sp     PI.  XXVII,  fig.  2. 

L,  cellulU  ovoideisj  perforaiis  ;  orijicio  suborbiculari,  infra  nnuaio^  dentieu- 
lum  internum  bifidum  ostendenti ;  peristomato,  elevato,  subinde  incrassato^ 
inermi;  ovicellulis  rotundaiis  perforaiis. 

Cells  ovate,  punctured ;  orifice  orbicular,  with  a  spout-like  sinus  below, 
within  which  is  a  rather  large,  bifid  denticle ;  peristome  raised,  often 
thickened  ;  ovicell  subglobose,  punctured. 

Hub.  Shetland,  Barlee  ;  on  shell. 

This  is  the  species  which  I  doubtfully  termed  L.  Lfandsbo- 
rovii,  when  the  account  of  Mr.  Barlee*s  species  was  read  at 
the  British  Association.  It  is  clearly,  however,  not  that 
species  as  now  understood,  however  much  the  figures  here 
given  may  seem  to  correspond  with  that  of  L.  Landsborovii, 
in  Plate  LXXXVI,  of  the  '  British  Museum  Catalogue.*  That 
figure  was  taken  from  the  only  specimen  of  L.  Lund^borovii 
contained  in  the  Johnstonian  Collection,  and  which  was  the 
sole  representative  of  the  species  I  had  then  seen.  Since 
then,  however,  having  received  numerous  and  more  perfect 
specimens,  I  have  been  able  to  determine  the  characters  of 
the  species  more  precisely;  and  Fig.  1,  Plate  CII,  of  the 
'  British  Museum  Catalogue,*  erroneously  referred  to  L.  reti- 
culata,  may  perhaps  be  taken  as  representing  its  typical  form. 

The  diflerences  between  L.  bella  and  L.  Landsborovii  con- 
sist— 

1.  In  the  absence  in  the  former  of  the  intercellular  raised 
line,  and 

2.  In  tlie  absence  of  any  avicularian  organ  on  the  lower 
border  of  the  orifice. 

From  L.  reticulata  and  L.  pertusa  the  diflferences  are  too 
ob\dous  to  require  more  particular  notice. 

The  other  species  of  Lepralia  which  occur  in  Mr.  Barlee^s 
collection  are — 

6.  L.  Pallasiaua,  Moll. 

7.  L.  bispinosa,  Johnston. 

8.  L.  yranifera,  Johnston. 

9.  L.  ringeuSy  Busk. 

10.  L.  discoideuy  Busk.    PI.  XXVII,  figs.  4,  5. 

The  figure  of  this  species,  which  in  some  respects  closely 
approaches  an  Alysidoia,  was  inadvertently  placed  on  the 
stone,  before  I  remembered  that  it  had  been  already  figured 
JD   f '  Zoophytology ')  PL  XXII,  figs.  7,  8,  from  specimens 
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collected  in  Madeira  by  Mr.  J.  Y.  Johnson.  As  I  am  unable 
to  discover  any  satisfactory  specific  distinction  between  the 
northern  and  southern  forms^  I  am  induced  to  consider  them 
identical.* 

Other  species  belonging  to  the  family  Membraniporida, 
which  occur  in  ^Ir.  Barlee's  collection,  are — 

1.  Membranipora  Rasseliy  Savign. 

2.  „  Pouilletii,  Savign. 

3.  „  spini/era,  Alder. 

4.  Afysidofa  Alderi,  Busk,  which  appears  to  be  very  abundant. 

*  In  the  paper  read  at  the  meeting  of  the  British  Association,  this  species 
was  termed  Alysidota  eon/erta. 

(To  be  continued') 
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DESCEIPTION  OF  PLATES  XXVI  &  XXVII. 

PLATE  XXVI. 
Fig. 

1  and  2. — Lepralia  Barleei,  p.  143. 

3  and  4. — L.  canthariformis,  p.  143. 

PLATE  XXVn. 

1. — Lepralia  nmbonata,  p.  143. 

2  and  3.— Z.  bella,  p.  144. 

4  and  5. — L.  discaidea,  p.  144. 
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ORIGINAL  COMMUNICATIONS. 


On  the  Employment  of  Transfarest  Injections  in  the 
Examination  of  the  MrNtrxB  Structuhe  of  the  Human 
Panceeas.  By  Wm.  Turner,  M.B.  (Lond.),  Senior 
Demonstrator  of  Anatomy,  University  of  Kdinburgli. 

The  investigation  of  the  relations  of  the  minute  gland  ducta 
to  the  ultimate  gland  folUcles  in  the  human  pancreas  presents 
considerable  difficulties.  This  is  owing,  partly,  to  the  great 
delicacy  and  transparency  of  the  structures,  and  partly,  be- 
cause from  the  close  manner  in  which  the  minute  lobules  of 
the  gland  are  crowded  together,  it  is  difficult  to  obtain  a 
satisfactory  view  of  a  single  isolated  lobule.  Thus,  the  mode 
of  connection  of  the  fine  excretory  duet  of  the  lobule  with 
the  sacculated  gland  follicles  at  i-ts  extremity  cannot  clearly 
be  estimated.  Moreover,  if  it  is  attempted  to  separate  the 
lobules  from  each  other  by  tearing  them  asunder  with  needles, 
the  relations  of  the  parts  become  so  disturbed,  that  the  ex- 
amination does  not  afford  any  very  decided  results.  For 
these  reasons,  it  has  been  customary,  in  describing  the  minute 
structure  of  this  gland,  to  refer  especially  to  the  appearance 
which  it  presents  in  the  smaller  and  more  common  Rodents, 
such  as  the  Rat  or  Mouse. 

In  these  animals  the  pancreas  is  spread  out  in  a  thin 
arborescent  manner  between  two  layers  of  peritoneum,  so  that 
the  different  lobules  lie  mostly  on  the  same  plane.  Their  in- 
vestigation is  on  this  account  comparatively  easy,  even  with- 
out the  aid  of  any  dissection.^ 

Being  engaged  some  months  a^o  in  making  a  series  of  pre- 
parations of  the  human  pancreas  for  the  sake  of  illustrating 
the  structure  of  this  gland  to  my  microscopic  class,  I 
succeeded  in  forcing  an  injection  through  the  excretory  duct 
into  the  ultimate  follicles  of  the  gland.  I  have  been  enabled 
in  this  manner  to  obtain,  much  more  satisfactorily  than  bv 
any  other  process,  definite  views  of  their  relations  to  each 
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other.  The  injectiiig  fluid  which  I  used  was  of  tlie  same 
composition  as  that  recommended  by  Dr.  Lionel  Beale,  and 
employed  by  him  with  such  succesa  in  his  investigations  into 
the  minute  structure  of  the  liver.  It  is  composed  of  a  mix- 
ture of  glycerine,  spirits  of  wiue,  and  water,  in  which  Prussian 
blue,  obtained  by  precipitation,  is  suspended. 

This  injection  possesses  the  great  advantage  of  flowing 
easily  when  cold  along  the  ducts,  aud,  from  its  great  trans- 
parency, the  organ  into  which  it  is  thrown  can  be  e:(amiDed 
by  transmitted  light,  and  by  high  magnifying  powei«,  so  that 
the  connections  and  relations  of  its  compoueut  structures  can 
be  much  more  readily  traced  than  iu  those  cases  where 
opaque  injections  are  employed.  It  is  hardly  possible,  how- 
ever, to  make  a  complete  injection  of  all  the  ultimate  lobules 
throughout  the  pancreas  ;  for  in  many  parts  they  appear  to  be 
so  filled  with  secreting  cells,  and  the  fine  ducts  proceeding 
from  them  are,  in  a  similar  manner,  so  blocked  up  with 
closely  packed  epithelium,  that  the  injection  cannot  flow 
along  them.  But  this  does  not  throw  any  obstruction  in  the 
way  of  an  examination  of  those  lobules  into  which  the  injec- 
tion has  passed ;  it  rather  tends  to  facilitate  it,  for  the  outline 
of  the  ultimate  follitlcB,  distended  by  the  blue  fluid,  comes 
out  more  distinctly,  by  the  contrast  which  it  presents  to  the 
paler  non-injected  portions. 

It  will  be  frequently  found  advantageous  to  examine  those 
lobules,  the  sacculated  follicles  of  which  are  only  partially 
filled  by  the  injection ;  for  in  them  the  general  and  relative 
arrangement  can  be  more  distinctly  seen  than  in  those  lobules 
which  are  completely  distended,  as  in  the  latter  case,  owing  to 
the  amount  of  injection  in  them,  a  degree  of  opacity  is  pro- 
duced which  renders  the  outline  of  many  of  the  follicles  some- 
what indistinct.  Most  of  the  sections  which  I  have  ex- 
amined  have  been  made  with  a  Valentin's  knife,  and  the  pre- 
parations have  been  soaked  for  a  short  time  in  glycerine, 
which  fecilitates  the  investigation  of  the  pancreas,  as  of  many 
other  animal  textures,  by  increasing  the  transparency. 

The  large  excretory  duct  of  the  pancreas  extends  along  the 
centre  of  the  gland  from  head  to  tail,  and  is  enclosed  on  all 
sides  by  the  large  lobules.  From  it,  at  frequent  intervals, 
smaller  ducts  proceed,  which  pass  into  these  large  lobules, 
and  in  them  divide  and  subdivide  into  fine  branches, 
for  the  ultimate  lobules.  Of  these  fine  branches  some 
arise  at  right  angles,  others  at  a  more  or  less  acute  angle, 
and  after  a  very  short  course  they  become  connected 
with  the  ultimate  gland  follicles  of  the  lobule  to  which  they 
belong.  Each  duct,  as  a  general  rule,  preserves  the  same 
calibre  from   the  point  at  wbicb  it  comnien<ses,  to  that  at 
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which  it  either  gives  off  a  branch,  or  terminates  in  an  ulti- 
mate lobule.  In  some  iustances  the  duets  possess  dilatations 
on  their  walls,  wliich  may  either  be  conhucd  to  one  side,  or 
may  exist  at  corresponding  points  on  both  sides.  The  same 
mode  of  termination  of  the  tine  ducts  in  the  ultimate  lobutee 
does  not  appear  to  exist  in  ail  cases,  but  admits  of  slight  dif- 
ferences. In  some  instances  the  dnct  passes  to  the  base  of 
the  lobule,  and  then  from  it,  as  from  a  centre,  the  saccular 
dilatations  of  the  ultimate  follicles  spring.  In  others  the 
duct  runs  for  a  short  distance  along  the  base  of  the  lobule, 
giving  origin  in  its  course  to  the  follicles,  which  are  connected 
to  its  sides  and  extremity.  In  either  case  the  fine  membrane 
forming  the  wall  of  the  duct  is  continuous  with  the  mem- 
brane constituting  the  wall  of  the  follicles,  so  that  the  carities 
of  the  follicles  are  continuous  with  that  of  the  duct.  The 
number  of  follicles  present  in  an  ultimate  lobule  varies  con- 
siderably in  different  specimens.  There  are  also  great  dif- 
ferences in  theu'  shape  and  size.  Some  are  spheroidal,  others 
laterally  elongated,  so  hs  to  present  a  more  or  less  oval  form ; 
others  again  are  more  pyriform.  When  distended  by  injec- 
tion, they  all  present  convex,  smooth,  and  well-defined  out- 
lines. On  account  of  the  general  abape  of  the  follicles,  and 
tlie  mode  in  wliich  they  ore  grouped  together  in  the  lobule, 
they  resemble  in  appearance  a  bunch  of  grapes,  with  which 
they  have  fi-equently  been  compared. 

The  epithelial  contents  of  the  follicles  are  of  course  com- 
pletely concealed  in  the  injected  portions  of  the  gland ;  but  in 
those  lobules  into  which  the  injection  has  not  passed,  the 
shape  and  general  arrangement  of  the  secreting  epithelium 
may  be  conveuieutly  studied.  It  frequently  happens  that,  in 
examining  sections  of  the  gland,  isolated  follicles  may  be  seen, 
lying  perhaps  closely  together,  as  if  they  had  originally 
formed  parts  of  the  same  lobule,  but  etiil  separated  by  slight 
intervals  from  each  other,  having  probably  become  detached 
from  their  original  connections  in  the  act  of  making  the 
section.  (Pi.  X,  fig.  3.)  In  these  isolated  follicles  the  secreting 
cells  may  be  generally  very  distinctly  seen.  They  form  a 
closely  packed  layer,  lining  the  inner  surface  of  the  membrane 
forming  the  wall  of  the  follicle.  Their  shape  is  spheroidal, 
so  that  they  form  a  true  glandular  epithelium. 

Professor  KbHiker,  in  his  '  Microscopic  Anatomy,'  describes 
the  pancreas  as  belonging  to  the  compound  racemose  group  of 
glands,  of  which  the  salivary  glands  and  the  mucous  glands  of 
the  mouth  may  be  taken  as  the  type.  In  his  description  of 
the  last-named  glands,  he  states  that  the  grape-like  appearance 
of  the  ultimate  follicles  is  owing  to  the  fine  ducts  being 
coiled  npon   themselves,  prceenting   at  inter'aU  uumexcsvu 
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Bimple  or  cuuipound  dilatations  or  diverticula.  He  con- 
siders the  glandular  vesicles  to  be  nothing  more  than  these 
dilatations.  In  my  examination  of  the  injected  pancreas,  I 
have  not  succeeded  in  sufficiently  separating  from  each  other 
the  various  follicles  making  up  a  lobule,  so  as  to  state  whether 
the  view  of  Professor  KoUiker  can  be  applied  to  the  pancreas, 
"Whether  we  hold,  however,  with  the  more  generally  accepted 
doctrine,  that  these  follicles  are  saccular  dilatations  at  the 
extremity  of  the  duct,  or  with  Professor  Kolliker  that  they 
are  produced  by  a  coiling  of  the  duct  upon  itself,  the  impor- 
tant fact  still  remains,  that  the  membrane  forming  the  wall 
of  the  follicles  is  connected  with  that  forming  the  wall  of  the 
duct,  and  that  the  cavity  of  the  one  is  continuous  with  that  of 
the  other. 

In  this  communication  I  have  avoided  the  use  of  the  term 
acini,  as  it  has  been  employed  by  different  obseners  to  express 
different  structures,  so  that  its  use  is  hable  to  lead  to  con- 
fusion of  ideas;  some  applying  the  term  to  express  the  ulti- 
mate lobules  of  the  gland,  whilst  by  others  it  is  used  to  signily 
the  ultimate  follicles  of  these  lobulea. 
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Fdrtbeb  Observations  on  the  Stklcture  o/Nerve-Fibi 
By  Wm,  TtfRNEK,   M.B.   (Lond.),   Senior  Denionstratol 
of  Anatomy,  University  of  Edinburgh. 

In  the  number  of  this  Journal  for  October,  1859,  appeared 
a  communication  by  Professor  Lister  and  myself,  '  On  the 
Structure  of  Nerve- Filires.'  In  it  we  directed  attention  to 
the  great  benefits  to  be  derived  from  the  use  of  chromic  acid 
and  carmine  in  the  examination  of  these  fibres.  We  espe- 
cially pointed  out  the  different  action  of  these  two  substances 
upon  the  constituent  structures  of  the  fibres,  the  axial 
cylinders  alone  being  coloured  by  the  carmine,  whilst  the 
medullary  sheaths  assumed  under  the  action  of  the  chromic 
acid  a  peculiar  fibroid  appearance.  Our  observations  were 
made  especially  upon  transverse  sections  through  the  fibres, 
not  only  as  they  exist  in  an  ordinary  spinal  nerve,  such  as 
the  sciatic,  but  also  as  they  lie  in  the  columnar  portions  of 
the  cord.  In  addition,  we  described  and  figured  certain 
fibres,  views  of  which  were  obtained  by  making  longitudinal 
sections  of  the  columnar  portions  of  the  cord.  Since  this 
paper  was  printed,  I  have  continued  my  obser\ations  on  the 
eubject,  and,  by  a  slight  modification  of  our  former  pcocew 
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hare  succeeded  in  obtaining;  extremely  satisfactory  \iew8  of 
tlie  axial  cylinder,  and  of  the  proportion  which  it  bears  to 
the  medullary  sheath.  From  tl>e  great  simplicity  and  pre- 
cision of  this  process,  I  am  induced  to  make  the  following 
communication. 

Portions  of  an  ordinary  spinal  nene,  previously  hardened 
by  immersion  in  chromic  acid,  were  placed  for  a  few  hours  in 
aa  ammoniacal  solution  of  carmine.  After  being  removed 
from  this  solution,  they  were  washed  with  water,  spread 
out  on  a  glass  plate,  and  then  treated  with  spirit,  turpentine, 
and  Canada  balsam  in  the  ordinary  way.  They  were  then 
examined  under  a  good  one-fifth  inch  object-glass  in  their 
entire  state,  without  sections  being  made  through  them, 
either  in  one  direction  or  another,  the  fibres  lying  in  their 
natural  position  parallel  to  each  other. 

In  the  various  fibres  of  the  bundle,  the  axial  cylinder  was 
seen  to  be  deeply  tinted  by  the  carmine.  It  could  be  traced 
along  the  centre  of  the  fibre,  occupying  its  middle  third,  and 
presenting  a  perfectly  clean  and  sliarply  defined  outline. 

In  none  of  ray  preparations  have  I  been  able  to  see  any  of 
those  "  ramifications  "  of  the  axial  cylinder  into  the  medul- 
lary sheath,  which  have  been  so  elaborately  figured  and 
described  by  Stilling. 

A  careftd  examination  of  the  uumerous  figures  given  by 
him  in  the  twenty-fourth  plate  of  his  great  work,  and  a  com- 
parison of  these  figures  with  my  own  preparationsj  convince 
me  that  the  structures  which  he  has  described  under  that 
uame  are  nothing  more  than  small  fibroid  particles  of  the 
medullary  sheath  itself,  aud  quite  distinct  strueturaUy  from 
the  axial  cylinder.  If  they  had  been  actual  prolongations  of 
the  axial  cylinder,  they  would,  like  it,  have  received  the  car- 
mine colour,  which,  bo  far  as  I  have  seen,  never  takes 
place. 

1  cannot  agree,  either,  with  the  opinion  expressed  by  Stil- 
Ung  of  the  connection  of  the  different  fibres  in  a  bundle  by 
means  of  fine  elementary  tubules  passing  between  them. 
Each  fibre  in  my  preparations  possessed  a  distinct  and  well- 
marked  unbroken  outline,  the  only  intermediate  material 
that  I  have  seen  being  an  extremely  delicate,  wavy  con- 
nective tissue,  which,  although  lying  between  the  fibres,  does 
not  in  any  sense  form  a  part  of  them.  Nerve-fibres,  examined 
in  this  manner  in  their  entire  condition,  afford  to  the  ob- 
server, in  a  more  satisfactoiy  way  than  is  permitted  by  any 
other  process  with  which  I  am  acquainted,  a  means  of  arriv- 
ing at  precise  conclusions  respecting  the  absolute  differences 
between  the  axial  cylinder  aud  tlie  medullary  sheath.  In 
a  the  almost  perfect}/  bomngeu  eons  axis  contrasts  sltongVi 
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with  the  fibroid  appearance  of  the  sheath.  This  is  very 
strikingly  hrought  out  by  the  dift'ereuce  of  tint,  in  the  pro- 
duction of  which  it  must  be  remembered  the  carmine  has  to 
soak  through  the  raeduUary  sheath,  before  it  can  possibly 
reach  the  aiial  cylinder.  The  former  is  thus  placed  in  a 
position  moat  favorable  for  being  tinted  by  the  colouring 
material,  did  it  possess  any  attraction  for  it.  This  is  not, 
however,  the  case.  The  latter  alone  receives  the  tint.  By 
this  process  the  continuity  of  the  axial  cylinder  along  a 
lengthened  portion  of  nerve-fibre,  as  long  in  fact  as  can  con- 
veniently be  placed  upon  the  glass  slide,  may  satisfactorily 
be  traced.  As  one  looks  at  a  preparation  of  this  kind,  the 
comparison  between  the  nerve-fibres  in  a  bundle,  eacb  axial 
cylinder  of  which  is  invested  by  its  own  medullary  sheath, 
and  the  various  strands  of  an  electric  cable,  each  wire  of 
which  is  surrounded  by  its  independent  insulating  inv( 
ment,  almost  involuntanly  suggests  itself. 


Upon  Microscopic  Ma^nipulation.     By  HanttT  How 
Bkown.    M.R.C.S.L. 


In  preparii^  and  mounting  objects  for  the  microscopcj 


I 


much  of  successful  manipulation  depends  upon  system  and 
order  in  the  detail  of  operations,  that  I  have  ventured  to 
record  some  few  apphances  I  have  from  time  to  time  invented, 
with  a  view  of  obtaining  more  uniformly  successful  results 
in  this  branch  of  scieuee. 

The  "  mountinff  board"  that  I  use  is  of  |-inch  pine,  21 
inches  long  by  7  inches  broad,  made  according  to  the 
accompanying  plan  (which  is  on  a  scale  of  i  inch  to  the  foot}. 
The  ceatal  apace  (1)  U  for  hoV^ng  \ke  necesaai^  took  ior 
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preparing   and   mouuting   objects ;   these  are  kept  in  their 

filace  by  a  raised  half-inch  bead.  The  circle  (at  2)  are  per- 
orations to  half  the  thickness  of  the  wood,  for  the  reception 
of  pill-boxes,  which  contain  various  sizes  of  cylinder  glass, 
glass  cells,  &c.,  the  contents  of  each  box  being  specified  on 
the  outside.  At  3  will  be  seen  three  separate  pieces  of 
coloured  paper,  pasted  upon  the  board,  with  the  length  and 
breadth  of  a  slide  (3x1)  traced  upon  them,  as  also  a  circle  of 
half  and  three-quarter  inch,  for  fixing  down  the  cylinder  glass 
upon  the  slide  after  the  application  of  heat.  I  place  it  upon 
the  colour  that  will  best  show  the  object,  and  holding  the 
slide  true  to  the  square  lines,  the  thin  glass  can  be  applied 
exactly  central  by  using  the  circle,  as  a  guide.  At  4  are 
two  compresses  made  of  "  spring  brass,"  (a  description  of 
thin  brass,  varying  in  thickness,  to  be  procured  from  printers, 
who  use  it  to  separate  type).  These  are  for  mounting  either 
in  balsam  or  fluid,  and  both  correct  centering  and  permanent 
compression  may  be  kept  up  ad  libitum.  Another  species  of 
self-acting  compress,  and  one  that  1  have  found  most  useful, 
is  made  of  the  same  description  of  brass,  and  figured  below 
in  the  diagram.     This  is  slid  on  to  the  end  of  the  glass, 


W 


generally  with  a  thin  piece  of  kid  to  protect  the  slide,  and 
by  raising  the  hooked  portion  it  naay  be  dropped  upon  the 
thin  glass,  the  amount  ot  pressure  dependent  upon  the 
thickness  of  the  brass 

The  micmgcopic  cell ptale  IS  A  uvcalar  plate  of  brass  one 


thick,  perforated  to  Ul£  dj^Oie^  f 
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for  the  purpose  either  of  makinft  varnish  cells,  or  of  mounting 
preparations  in  fluid,  that  have  been  abeady  fixed  by  hand. 
A  circular  ring  of  hraas,  of  sufficient  diameter  to  hold  a 
watchmaker's  or  other  lens,  is  also  fitted  to  the  under  surface 
of  c,  which  may  be  raised  or  lowered  by  the  milled  head,  as 
required.  Over  this  upon  the  upright  (i)  slides  the  apparatus 
for  direct  heat  {d),  having  two  catches  to  fall  on  the  point  (/) 
of  c  and  retain  it  in  either  direction ;  e  is  the  turn-table 
before  alluded  to,  h^ing  the  half  and  three-quarter  circles 
marked  upon  it,  and  also  two  stops  (m  n),  in  order  that  in  case 
of  the  removal  of  the  slide  before  the  mounting  is  complete, 
it  may  he  replaced  without  causing  eccentricity. 


On  the  Camera  Lucida.    By  M.  Nacbet,  Jui 


1 


In  the  last  number  of  this  journal,  Mr.  Gray  has  published 
some  suggestions  on  the  subject  of  the  Camera  lucida,  which 
lead  me  to  suppose  that  the  various  descriptions  hitherto 
given  of  our  camera,  to  be  employed  with  the  microscope  in 
the  vertical  position,  have  not  been  well  understood  by  those 
who  have  not  seen  the  instrument.  It  will  not  therefore  be 
useless  to  offer  some  considerations,  in  order  to  show  the 
reasons  which  have  induced  us  to  adopt  the  arrangement  in 
question.  All  the  forms  of  camera  employed  with  the 
microscope  in  the  vertical*  or  inclined  position  may  be 
arranged  in  two  classes  ;  the  first  containing  those  forms  in 
which  the  camera  gives  the  image  of  the  object  directly,  and 
that  of  the  pencil  by  reflexion  ;  and  the  second,  those,  on  the 
other  hand,  in  which  the  image  of  the  object  is  given  by 
reflexion,  and  the  pencil  viewed  directly.  The  best  instance 
of  a  camera  belonging  to  the  former  categorj-  is  that  of 
Amici,  formed  of  a  perforated  steel  mirror,  and  of  a 
prism  ;t  the  object  bciug  viewed  through  the  opening,  a, 
of  the  mirror,  and  the  pencil  reflected  by  the  prism  being 
seen  on  the   annular  surface,  c,  b.     The  ineonveniences  of 

*  I  may  here  remark  that  the  vertical  camera  in  itself  (as  a  nliole)  n  not, 
as  Mr.  Gray  thinks,  ta  be  deaiiiaed.  Micragraphers,  who  work  in  earnest, 
often  having  to  dmw  objects  almost  altvaja  immersed  in  fluid,  and  not 
having  to  delay  in  order  to  remove  a  portion,  as  ia  done  when  object*  f 
prepared  for  preservation. 

f  Tlie  arrnnsement  of  this  camera  lias  been  altered   by  Chev 
adiipt  it  to  the  noriiontal  micioKope, 
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this  form  of  infitruDieiit 
arise  from  tlie  nature 
itself  of  the  mirror,  its 
easy  destruction,  aud 
the  losB  of  light. 

Auother  uiBtrumeut 
of  the  same  class^  and 
whicli  affords  very 
beautiful  effects,  is  the 
CAmera  of  Doyere, 
which  is  formed  of  a 
very  small  prism  placed 
above  the  ocular,  and 

of  the  reitecting  prism  of  Amici's  camera.  Its  inconveniences 
are  a  certain  delicacy  of  construction,  and  the  difficulty 
of  using  it ;  or  as  observed  by  Mr.  Gray,  it  is  rather  djiBeult 
to  adjust  the  eye  to  the  angle  of  a  prism. 

Nobert  conceived  the  idea  of  replacing  Amici's  mirror  by  an 
inclined  slip  of  glass ;  but  with  this  it  is  difficult  to  equalize 
tbe  light  between  the  field  and  the  paper,  and  the  two  sur- 
faces of  tbe  glass  give  a  double  image  of  the  pencil. 

We  now  come  to  the  second  class  of  cameras,  or  to  thoae 
which  give  the  image  of  tbe  object  by  reflexion.  These, 
after  mature  consideration,  we  are  of  opinion  should  be 
wholly  abandoned.  They  have  the  grave  inconvenience  of 
reversing  the  image,  so  that  when  it  is  wished  to  retouch  the 
drawing  by  the  eye  after  the  first  sketch,  it  is  requi- 
site to  allow  for  the  reversal  of  the  imagej  without  which, 
the  draughtsman  is  always  liable  to  place  what  should  be 
above  below,  and  the  reverse.  Errors  of  this  kind  are 
espeeiaCj  easy  to  make  when  the  body  designed  has  a 
rounded  or  symmetrical  contour, — such  as  embryonic 
cells,  &c.  Wollaaton's  prism,  which  belongs  to  the  present 
d&ss,  affords,  it  is  true,  an  image  in  the  same  position  as  that 
in  the  microscope,  but  most  ofteD  it  does  not  take  in  tbe 
whole  field ;  and  besides,  in  order  to  use  it,  the  microscope 
must  be  nearly  horizontal. 

The  problem  to  be  solved  therefore  being,  that  it  is  required 
to  see  first  the  object,  and  indirectly  the  pencil,  we  have  re- 
solved it  in  the  following  manner.  For  the  vertical  microscope 
we  have  adopted  the  form  already  described  in  Dr,  Carpenter's 
work  on  the  microscope.  The  objections  made  to  its  use 
by  Mr.  Gray  arise  from  his  not  having  employed  it.  Thus, 
with  respect  to  the  sensation  produced  by  the  appearance  of 
the  hand  in  the  field  of  vision,  there  is  nothing  disagreeable 
or  annoying  in  this ;  but,  on  the  contrary,  the  motions  of  the 
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pencil  acquire  a  rcaolution  and  firmiipss  rarely  met  with  in 
the  use  of  this  kind  of  instrameut.  Some  precautions  should 
he  taken  in  the  construction.  The  angle  of  the  small  at- 
tached prism,  c,  should  be 
equal  to  the  angle  a,  so  that 
the  surfaces  presented  to  the 
tye  are  well  parallel.  The 
surface  b  should  be  slightly 
inclined,  so  that  the  peucil 
may  be  seen  at  some  dis- 
tance from  the  instrument, 
in  order  not  to  come  in  con- 
tact with  the  stage.  The  pro- 
jection of  the  im^e  is  thus 
rendered  a  little  oblique, 
but  to  so  very  trifling  an 
extent  that  the  deformity  is 
almost  inappreciable;  and  hcsides,  if  the  paper  be  a  little 
inclined,  ibis  defect  is  removed. 

The  arrnuiiemei.l  adopted  for  the  inclined  microscope  is 
based  on  the  same  principle  as  the  foregoing.  A  prism 
giving  two  total  reflexions 
is  placed  above  the  ocular, 
BO  that  the  rays  coming 
perpendiciilai'ly  from  the 
table  are  reflected  by  b,  c, 
and  then  by  c,  d,  so  as  to 
issue  by  the  same  surface, 
B,  c,  which  is  at  the  same 
time  a  surface  of  reflexion 
and  of  transmission.  An 
image  is  thus  aflbrded  of 
the  object  viewed  by  the 
small  prism  e,  nbilst  thnt  r>f  the  pencil  comes  from  c,  d.  It 
follows  that,  by  this  prism,  Ist,  the  image  of  the  pencil 
appears  to  be  transported  into  the  field  of  view,  and  that  the 
object  is  viewed  in  its  true  situation ;  and  2dly,  that  the 
observer,  looking  into  the  ocular,  enjoys  the  advantage  of  the 
comfortable  inclination  of  the  instrument,  whilst  in  tlie  other 
systems  of  cameras  the  inclination  of  the  microscope  is  with- 
out advantage,  because  it  is  necessary  to  look  vertically  upon 
the  table. 


TRANSLATIONS. 


The  1 


The  Zoospores  of  Csroolkpus,  Ag.* 

f  the 


,0  which  the  observations  refer  is 
Chroolepm  aureum,  Spr.  var.  tomentosum,  Kg.  Under  the 
microscope,  the  plant  is  seen  to  be  formed  of  erect  threads, 
intermixed  with  branched  threads,  each  consistiiig  of  a  single 
row  of  cells.  The  walls  are  colourless,  but  with  a  glittering 
sppearancc.  (PL  IX,  fig.  I ,  s.)  The  apical  cell  of  the  threads 
often  has  a  globular  or  pulvinate  appendage,  of  a  highly  re- 
fractive nature,  fiirnished  with  transverse  wrinkles,  and  fre- 
quently also  with  a  protuberance  at  the  top.  (Figs.  1,  2,  3,  5, 
6,  7,  8,  9,  g.)  The  whole  cavity  of  the  cells  is  filled  with 
granular  matter,  mostly  of  a  browniah-red  colour ;  but  it  fre- 
quently happens  that  the  inner  granules  only  are  brownish 
red,  whilst  the  outer  ones  are  green.  {Figs.  3,  16,  17,  18.) 
The  reddish- brown  granules  seem  to  be  oil-drops.  Iodine 
seems  to  turn  them  to  a  cUrty  blue.  From  the  effect  of  dif- 
ferent reagents,  the  author  considers  the  cell-wall  to  be 
formed  of  an  amylaceous  cellulose ;  the  wrinkled  apex,  on 
the  other  hand,  of  some  different  substance,  probably  gela- 
tine. A  great  number  of  the  threads  terminate  with  a 
globuliir,  much- thickened  cell,  wlijch  subsequently  becomes 
the  mother-cell  of  the  zoospores.  (Fig.  3,  m.)  This  mother- 
cell  is  rarely  found  in  the  middle  of  the  tlireads,  (Fig.  4,  m.) 
Occasionally,  but  still  more  rarely,  the  cell  immediately 
under  the  mother-cell  elongates  itself  sideways  and  upwards 
into  a  thread.  (Fig.  l-l.)  The  mother-cell  of  the  zoospores, 
when  it  forms  the  terminal  cell  of  the  thread,  bears  a  conical 
inasB  of  gelatine,  often  of  considerable  size  (figs.  5,  7,  9,  g,), 
which,  however,  is  seldom  on  the  crown  of  the  cell,  but  usu- 
ally at  its  side.     (Figs.  3,  5,  7,  9.)     In  those  mother-cells  in 

"  CouJenseJ  from    Ihe  German  of  Dr.  Casimry,  in  tlic  '  Ue'^ciisW^ 
^^t,' /or  September  28,  18SS,  bj  F.  CalT6j,  Esq.,  MA..¥.^S..^.\i.'a. 
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which  the  zoospores  are  about  to  escape,  a  division  of  the 
contents  into  small  oval  cells  is  clearly  perceptible,  (fig.  5), 
and  at  the  aide,  or  near  the  top,  the  wall  is  extended  into  a 
short  papilla.  (Figs.  5,  7,  p.)  The  contents  emerge  in  the 
form  of  a  well-defined  vesicle,  with  the  zoospores,  penetrating 
through  the  ruptured  papilla  (figs.  6,  k,  8,  k}  ;  sometimes, 
hpwever,  no  vesicle  is  formed.  A  few  moments  after  emerg- 
ing, the  vesicle  bui-sts,  doubtless  by  absorption  of  water,  and 
the  zoospores  swim  about  in  every  direction.  The  remnants 
of  the  vesicle  are  of  a  gelatinous  nature.  The  escape  of  the 
zoospores  was  observed  from  nine  in  the  morning  till  four  in 
the  afternoon,  and  seems  to  depend,  not  upon  the  influence 
of  light,  but  aolelv  upon  the  efiect  of  moistening  with  water. 
The  zoospores  are' very  small,  00035  to  00033  mm.  They 
are  filled  with  red  dish -brown  granular  matter,  the  apes  alone 
being  free  and  hyaline;  there  are  two  cilia,  about  three  or 
four  times  as  long  as  the  spore.  The  apex,  with  the  cilia, 
is  directed  forwanls.  They  rotate  perpetually  whilst  swim- 
ming ;  their  motion  being  so  rapid  as  to  prevent  a  clear  view 
of  them,  except  when  stopped  by  some  obstacle,  or  when 
their  motion  is  becoming  retarded.  When  killed  by  con- 
centrated solution  of  iodine,  or  iodide  of  potash,  the  zoo- 
spores appear  brown,  with  the  exception  of  the  apes,  which  ia 
hyaline  as  before ;  the  cilia  are  very  little  browned,  but  be- 
come more  distinct.  The  cell  is  surrounded  by  a  clear, 
highly-refractive  border  (figs.  10,  11,  12),  looking  like  gela- 
tine, but  which  may  be  only  an  optical  appearance.  Treated 
witli  iodine  aud  diluted  sulphuric  acid,  the  whole  zoospore, 
apex  and  cilia,  become  deep  brown.  (Fig-  13.)  After  con- 
tinuing in  motion  for  about  an  hour,  the  zoospores  become 
sluggish,  sink,  become  globular  {Rg.  15),  elongate  them- 
selves (fig.  16,  a,  b,  c),  and  shortly  a  division  of  the  cell 
takes  place  by  a  transverse  septum.  (Figs.  17,  a,  b,  c,  d.) 
Some  reddish  .brown  granules  usually  remain  behind  in  the 
empty  mother-cell,  and  in  the  remnant  of  the  vesicle.  (Fig. 
9,  k.)  Oftentimes  some  zoospores  cannot  emerge  from  the 
mother-cell,  and  then  they  sometimes  geminate  in  it. 


Chroolepttt  umbriraan,  Kg. 

CkroulepMt  umbriitva.  Eg.      '  PhTCol,  gener.,'  1S13,  p.  S 
horet  Deutsch.  Kryplog,.'  1845,  ii,  2,  S7. 
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This  plant  is  common  about  Bonn,  on  the  bark  of  trees, 
in  the  form  of  a  reddish- brown,  scentless,  thin  stratum,  prin- 
ciptdly  oa  the  northern  side  of  the  tree.    The  zoospores  were 
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_  served  in  the  middle  of  July,  1856,  and  in  May,  1857 ;  but 
pfkiter  the  dry  and  hot  spring  of  1858,  were  sought  for  in  vain. 
They  have  never  been  found  in  the  autumn,  or  late  in  the 
summer.  In  order  to  find  themj  it  is  a  good  plan  to  leave  a 
piece  of  the  bark  covered  with  the  plant  in  a  damp  vasculum 
for  a  night.  Ckroolepva  umbrinum  usually  forms  solitary 
globnlar  cells,  frequently,  however,  exhibiting  two  or  three 
together  (figs.  18  and  19),  and  rarely  as  many  as  from  four 
to  seven.  The  gobular  or  sub-globular  celts  are  0'0071  to 
0'0098  mm.  in  diameter.  The  membrane  is  thick,  and  con- 
sists of  cellulose ;  it  is  not  coloured,  however,  by  iodine,  but 
it  becomes  of  a  beautiful  blue  under  iodine  and  sulphuric 
acid,  {Fig.  20.)  The  contents  consist  of  small  granules, 
coloured  reddish  brown  by  the  colouring  matter  adherent  to 
them;  they  are  turned  to  a  dirty  blue  by  iodine,  and  con- 
sist of  starch  and  of  large,  reddish -brown,  highly  refractive 
oil-drops.  Strange  to  say,  the  oil-drops  are  coloured  a  deep 
dirty  blue  by  iodine.  The  zoospores  are  not  so  numerous 
as  in  C.  aureum.  The  mother-cells  of  the  zoospores  are  some- 
what larger  than  the  vegetative  cells,  but  not  otherwise  dis- 
tinguishable. The  spores  are  larger  than  in  C.  aureum  (figs. 
21  and  22),  and  0004.2  to  0-0043  in  length.  They  are  oval 
on  one  side  (fig.  21),  but  quite  fiat  on  the  other  (fig.  22),  and 
rotate  perpetually  in  swimming.  They  have  a  clear  border 
(figs.  21  and  22,  s)  {'f  substantial  or  an  optical  appearance], 
which  remains  after  treatment  with  iodine,  or  with  iodine 
and  diluted  sulphuric  acid.  The  apex  of  the  zoospores  is 
colourless,  the  expanded  hinder  portion  being  filled  with  red- 
dish-brown granular  matter.  They  have  two  cilia  at  the  apex, 
which  are  two  or  three  times  as  long  as  the  cell.  When  treated 
with  iodine,  the  apes  remains  colourless  and  hyaline;  the  upper 
part,  however,  becomes  of  a  dirty  blue  colour,  (Figs.  25  and 
26.)  If  diluted  sulphuric  acid  is  employed  after  iodine,  the 
whole  cell,  including  the  apex  and  cilia,  becomes  of  a  deep 
brown  colour,  but  a  tinge  of  dirty  blue  is  still  visible  in  the 
middle  of  the  cell.     (Fig.  27.) 

The  zoospores,  therefore,  of  Chroolepus  umbrinum,  arc  acted 
upon  by  reagents  very  similarly  to  those  of  C,  aureum,  the 
difference  being  that  the  reddish-brown  granular  contents  of 
C  umbrinum  are  somewhat  firmer,  wliilst  the  contents  of 
C  aureum  consist  of  a  substance  not  coloured  blue  by  iodine. 
It  is  particularly  worthy  of  notice,  that  the  hyaline  apex  of 
the  zoospores  of  both  plants  is  not  rendered  brown,  but  re- 
mains colourless  under  iodine,  proving,  it  would  seem,  tlie 
absence  of  nitrogenous  matter  in  the  covering  of  the  zoospores 
of  Chroolepus,  or  at  least  in  the  apical  portion  of  it.  The 
■othor  waa  unable  to  separate  the  covering  from  tUe  cdV- 
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contentB ;  and  therefore  in  Chroolepus  aureum,  wliere  the  cell- 
coatents  are  rendered  browu  by  iodine,  he  cannot  say  wlietlicr 
the  whole  of  the  covering,  or  only  its  apex,  is  unaffected  by 
the  iodine.  But  inasmuch  as,  in  C.  umbrinum,  the  zoospore, 
even  after  treatment  with  a  strong  solution  of  iodine  and 
iodide  of  potassium,  exhibits,  on  account  of  its  amylaceous 
nature,  only  a  dirty  blue  colour,  and  uot  a  bro'^-n,  it  seems 
probable  that  tbe  whole  remaining  portion  of  the  cell-cover- 
ing is  of  the  same  nature  as  its  apex,  that  it  is  not  coloured 
brown,  and  consequently  ia  not  nitrogenous.  From  its 
behaviour  under  iodine  and  sulphuric  acid,  the  cell-covering 
probably  docs  not  consist  of  cellulose,  although  in  the  present 
state  of  microscopical  chemistry  it  is  not  easy  to  say  accurately 
of  what  it  does  consist.  The  observation,  however,  is  au 
interesting  addition  to  our  knowledge  of  the  nature  of  the 
covering  of  zoospores,  which  covering  has  hitherto  been  sup- 
posed to  be  always  coloured  brown  by  iodine,  and  to  be  there- 
fore nitrogenous.  At  all  events  the  cell-covering,  or  at  least 
the  apical  portiou,  cannot  in  Cliroolepua  be  looked  upon  as  a 
primordial  utricle.  It  would  seem  that  the  subsequently 
formed  cellulose  membrane  of  the  cells  of  Chroolepiis  is  pre- 
sent in  the  zoospores  at  the  period  of  swarming,  but  that  in 
this  condition  the  yomig  membrane  does  uot  eshibit  the  con- 
sistency or  the  reaction^  which  are  afterwards  visible  in  it. 
The  author  then  proceeds  tw  observe,  that  tbe  existence  of  so 
peculiar  a  membrane  is  less  surprising,  as  there  are  8e%'eral 
other  algse  which  exhibit  unusual  chemical  peculiarities  in 
their  cell. coverings;  and  after  noticing  several  instances  of 
such  algte,  he  concludes  that  there  are  modifications  of 
cellulose  dependent  upon  the  age  and  the  species  of  the  plant, 
which  do  not  exhibit  tbe  usual  reactions ;  and  that  it  is  there- 
fore fair  to  assume  that  the  membrane  of  the  zoospores  of 
Chroolepus,  or  at  least  the  colourless  apex  of  the  membrane, 
consists,  at  the  period  of  swarming,  of  a  modification  of 
cellulose  not  exliibiting  the  usual  reactions,  whilst  tbe  zoo- 
spores of  other  plants  are  only  clothed  ivith  a  nitrogenous 
primordial  utricle. 

The  young  membrane  of  the  zoospores  of  C,  umbrinum  is 
very  delicate,  and  disappears  soon  after  the  death  of  the 
zoospores,  of  which  a  few  only  lived  to  vegetate.  The  brown 
granular  contents  of  those  which  died  escaped  in  all  directions 
(exhibiting  active  molecidar  motion}  very  shortly  after  the 
cessation  of  the  motion  of  the  zoospores,  showing  that  the 
cell-wall  did  not  burst,  but  dissolved.  (See  fig.  24.}  Pig.  23 
shows  the  remnants  of  a  zoospore,  consisting  of  a  heap  of 
granules  surrounded  by  a  gelatinous  mass  [»)  wliich  belonged 
iQ  tbo  aiU-ooDteata,,  not  to  the  membrane.      Iodine  di4  iwt 
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Olour  these  granules  blue,  but  it  rendered  tlie  cilia  visible. 
Hie  latter  Eppcaring  to  be  able  to  resist  dissolution  for  a  longer 
period  than  the  eel  I- membrane.  The  granules  had  all  a 
horder  {«)  around  their  nucleus  (i).  (See  fig.  23,  b.]  The 
author  did  not  see  the  zoospores  attach  themselves  to  any 
foreign  body ;  they  simply  sank.  Some  of  the  {oospores  of 
C.  aureum,  which  were  kept  moist  uudcr  glass,  increased  by 
celUdivision, 

Agardh  rightly  placed  Chroolcpus  amongst  the  algae ;  he 
considered  it  to  belong  to  the  Confer  void  ese.  Kutzing,  in  his 
*  Phycologia  generalis,'  placed  it  -with  the  Chantransiaj,  and  in 
his  'Species  Algarum,'  with  the  Confervese.  The  author 
considers  the  tatter  its  proper  place,  in  juxtaposition  with 
Clodophora. 

^^^  The  following  is  an  abstract  of  Dr.  Welcker's  communi- 
cation, which  has  appeared  in  Henle  and  Pfeuffer's '  Zeitsch.  f. 
Rat.  Med.,'  ad  ser.,  vol.  v,  p.  199  {1859}. 

The  most  usual  situation  in  which  the  sarcina  occurs  is, 
as  is  well  known,  in  matters  ejected  by  vomiting  from 
the  stomach,  and  it  appears  to  be  a  common  concomitant  of 
clironic  vomiting.  It  appears,  however,  to  be  occasionally 
present  in  the  stomach,  in  cases  where  no  symptoms  of 
gastric  derangement  had  existed. 

Its  occurrence  in  the  urine  has  been  frequently  noticed; 
thriee  by  Heller,  once  hy  Dr.  Mackay,  twice  by  Dr.  Johnson, 
and  twice  also  by  Dr.  Beale. 

Notwithstanding  the  hesitation  with  which  Zenker  admits 
the  probability  of  the  occurrence  of  sarcina  in  the  urinary 
secretion,  no  doubt  can  be  entertained,  that  in  the  cases  about 
to  be  detailed,  the  Sarcina  originated  in  the  urinary  organs 
themselves,  and  did  not  gain  admission  through  any  fistulous 

I  jiassage,  nor  had  become  accideutally  mixed  with  the  urine. 

But  whether  the  sarcina  were  confiued  solely  to  the  bladder, 
or  occurred  also  in  the   pelves   of  the  kidjieys  and   tubuli 

L         urin^eri,  must  still  be  left  undetermined. 


Ba>cina,  and  eapeciallj/  on  Ua  occurrence  in  the  Ubinb  h 
Man.     By  Dr.  Heemann  Welcker. 
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Witli  respect  to  other  situatious  in  whicli  the  occurrence 
of  flarcina  has  been  noticed,  may  be  mentioned,  in  the  fiecea 
and  intestinal  canal,  by  Bennett  and  Hasse ;  in  cholera-stools, 
by  "Wedl  and  Mensonides;  in  the  contents  of  portion  of 
gangrenous  strangulated  intestine,  by  Dcmme;  in  the  bron- 
chia, by  Virehow  and  Friedreich ;  in  the  substance  of  the 
lungs,  by  Zenker,  Virehow,  and  Demme;  in  the  fluid  of  the 
cerebral  ventricles,  but  under  doubtful  circumstances,  by 
Jenner.*  In  animals,  it  has  been  found  by  Virehow  in  the 
stomach  of  the  rabbit,  and  in  that  of  the  dog  by  Frericbs ; 
whilst,  more  lately,  Eberth  lias  found  it  in  the  intestine  of 
the  ape,  and  in  the  ciecum  of  the  common  fowl,  &c. 

No  specific  distinction  has  hitherto  been  drawn  between 
the  kinds  of  Sarcina  derived  from  these  various  localities, 
although  diversities  in  the  size  and  colour  of  the  corpuscles 
have  been  incidentally  noticed. 

The  case  in  which  I  observed  the  occurrence  of  Sarcina  in 
the  urine,  was  that  of  a  medical  man,  forty-seven  years  old, 
who  had  been  ailing  for  some  years,  and  was  consequently 
somewhat  emaciated,  and  had  lost  much  strength.  He 
Buffered  much  from  nenous  excitability  and  depression  of 
spirits,  and  entertained  a  vague  suspicion  that  he  was 
labouring  under  some  renal  affection,  even  before  the  dis- 
covery of  the  sarcina  in  his  urine.  He  never  vomited,  and 
there  was  no  evidence  of  the  existence  of  Sarcina  in  the 
stomach. 

I  first  examined  the  urine  on  the  1st,  2d,  and  5th  July, 
1857.  It  was  strongly  acid,  and  very  shortly  after  its  emis- 
sion presented,  when  contained  in  a  test-tube  three  fourth* 
of  an  inch  in  diameter,  a  hght-whitish  cloudiness.  This, 
when  the  fluid  was  closely  examined  by  the  naked  eye,  by 
transmitted  light,  was  seen  to  be  caused  by  the  presence  of 
very  minute  grayish-whtte  corpuscles,  which  microscopic 
examination  proved  to  be  nothing  but  sarcina.  At  the  end 
of  about  an  hour  these  corpuscles  had  subsided,  and  formed 
a  grayish- white,  light  sediment,  occupying  about  one  tenth 
of  the  length  of  the  tube. 

In  the  urine  just  passed  into  a  perfectly  clean  glass,  the 
microscope  detected— 

1.  Very  numerous  specimens  of  sarcina. 

2,  Crystals  of  oxalate  of  lime. 

*  To  these  instances  mij  be  aJded  two  or  three  b  wbich  tlie  OManrnce 
of  SarciKa  was  noliced  by  ourselves  lu  the  couteiits  of  the  stomaeh — 
especially  in  one  rcmarkabfe  ease  of  rupture  of  the  diuphrBgin.  in  which  the 
■tomacfa  was  forced  tato  the  left  aide  of  the  thoraic,  and  became  distended 
with  an  enormous  quBntily  of  brown  grumous  fluid,  consisting  almost 
coiireJ/  ot  Sarcina  ventrieuli.     QG.  B.J 
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L  few  pu3-  or  Qiucua-cxirpascleB,  and  some  traces  of 
liam  (bat  no  fibriaous  casts,  and  the  urine  was  never 
iaous) . 
Ab  nearly  as  could  be  estimated,  the  Sarcina  conatituted 
93,  the  crystals  4.  and  the  other  corpusclcB  1    per  cent,  of 
the  morphological  elements  in  the  urine  . 

The  Sareina  presented  the  following  diveraiticB  of  form  in 
the  corpuscles : 

1.  Isolated  cells,  00010  to  00018  mm.  in  diameter,  which, 
although,  on  the  whole,  of  a  rounded  form,  in  larger  specimens 

I  were  more  angular  and  cubical.  That  these  were  reaiiy 
sarcina-cella,  elements  of  the  cubes  to  be  presently  described, 
is  shown,  in  the  first  place,  by  their  size,  which  much  exceeded 
that  of  colourless  blood -corpuscles  or  pus-cells.  On  the 
application  of  acetic  acid  also,  no  nucleus  was?  rendered 
apparent  in  the  sareina- cells,  as  in  the  bodies  ju^t  men- 
tioned ;  whilst  iodine  produced  in  them  the  same  yellowisli- 
brown  colour  as  in  the  entire  sareina- en bes. 

2.  Cubical  masses,  exhibiting  on  each  face  four  cells,  and 
which  consisted  therefore  of  eight  cells.  The  sidi's  of  tlur 
smaller  of  these  cubes  measured  0-0020  mm.,  and  of  the 
lai^cHt  00027  mm. 

3.  Cubes  with  four  cells  on  each  side,  that  is  to  say,  con- 
stituted of  sixteen  cells  in  eacb  face,  and  consequently 
forming  packets  of  sixty-four  cells.  Each  side  of  these  cubes 
was  0'0042  mm.  to  00052  mm^  long.  Larger  cubes  than  these 
were  never  obsened  in  the  urine.  On  tlie  other  hand,  in 
some  specimens  of  the  sixty-four  celled  packets,  it  might 
very  readily  be  seen  that  these  bodies  were  to  some  extent  not 
mathematical  cubes.  In  these  instances  the  face  presented 
to  the  observer  was  for  the  most  part  an  oblong,  0'0052  ram- 
in  length,  and  00050  mm.  in  breadth.  The  illuminated 
cross,  constituted  of  two  lines  bisecting  each  other  in  the 
middle,  and  by  which  the  sixteen  cells  are  dirided  into  four 
groups,  exhibited  in  these  cases  a  longer  and  shorter  limb; 
a  condition  which  probably  indicates  the  first  line  of  fissure 
of  the  entire  bundle.     Lastly,  the  urine  presented  : 

4.  Columnarsarcina-masses, 0-(X)50mm.  long, 00025 mm. 
broad,  and  exhibiting  on  the  four  larger  faces  eight,  and 
in  the  two  smaller  four,  and  consequently,  in  the  whole, 
sixteen  cells.  These  masses,  in  all  pifibability,  arise  from 
the  division  of  the  sixty-four  cell  buridks. 

By  far  the  majority  of  the  sareina- masses  in  the  urine 
belonged  to  the  second  and  third  forms,  that  is  to  say,  were 
cubea  composed  of  eight  or  of  sixty-four  cells. 

It  at  once  occurred  to  me  that  the  sarcina-massea  ejected 
inun  the  stomach  are  of  far  larger  dimensions  than  those  juat 
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described.  With  respect  to  tliis,  I  am  abl  to  avail  myself 
of  six  observations  of  Sarctna  ventriculi,  as  afl'ording  materials 
for  meaiiurement ;  aiid,  iu  the  following  table,  I  give  their 
mean  dimensions  in  these  instances,  with  those  of  the 
sarcioa  in  the  case  I  am  describing,  placed  opposite  each 
other: 


PrimitiTC  cell  , 

L-M... 

STOHiCH. 

0001  a  mm. 

0-0025  mm. 

Cuba  of        8  cells  . 

O'OOSS  mm. 

00050  ram. 

„    of     64    „     . 

0-0048  mm. 

0-0100  mm. 

„    of   612    „     . 

noue. 

OOaOO  mm. 

„    of  4096    „     . 

none. 

0-0400  mm. 

With  respect  to  the  measurements  given  by  various 
authors  of  the  Sarcina  met  with  in  the  stomach  and  intes- 
tinal canal,  they  appear,  when  allowance  is  made  for  the 
different  modes  in  which  they  have  been  made,  to  show 
sufficiently  well  that  the  objects  described  by  these  authors 
are,  as  regards  their  dimensions,  identical  with  those  placed  iu 
the  second  column  of  the  above  table,  but  not  with  the 
urine  sarcina. 

It  appears  to  me,  therefore^  that.we  have  to  do  with  two 
distinct  species.  The  sarcina  of  the  urine  is,  in  all  respects, 
smaller  than  that  ejected  from  the  stomach.  Cubes  contain- 
ing 513  cells  do  not  appear  to  occur  in  the  urine;  and 
whilst  the  stomach-sarcina  consists  chiefly  of  bundles  con- 
stituted of  512  and  4,096  cells,  in  that  form  which  occurs  in 
the  urine,  the  buudlea,  when  the  number  of  cells  reaches 
sixty-four,  break  up  into  their  elements,  which  separate  and 
represent  new,  isolated  individuals. 

It  would  be  interesting  to  inquire,  whether  in  the  sarcina 
previously  observed  in  the  urine,  the  dimensions  were  as 
small  as  in  the  preceding  instance ;  but  to  determine  this 
no  materials  exist. 

That  the  early  disintegration  of  the  Sarcina  itrinas,  as 
well  as  the  smallness  of  its  cells,  are  merely  accidental  and 
dependent  upon  the  condition  under  which  it  exists,  and 
that,  if  introduced  into  the  stomach,  it  -would  reach  the 
same  size,  appears  to  me  hardly  probable. 

The  determiuatiou  of  the  question,  whether  the  sarcina  of 
the  urine  be  a  distinct  species,  or,  at  any  rate,  a  variety 
of  the  common  sarcina,  is  not  without  interest ;  and  I  much 
T^ret  that  no  opportunity,  owing    to  the  unexpected  de~ 
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partnre  of  the  patient.'was  afforded  for  further  experimeuts 
than  those  I  ahall  now  mention,  for  its  determination. 

The  author  then  proceeds  to  detail  some  experiments,  in 
which  he  injected  some  of  the  urine,  containing  sarcina,  into 
the  bladder  of  a  rabbit  and  of  a  dog,  without  any  result. 
Its  introduction  also  into  the  stomach  of  the  former  animal, 
with  its  food,  was  also  unattended  with  any  result ;  no 
trace  of  the  sarciiia  being  found  in  either  case,  either  in  the 
mine  during  life,  or  in  the  organs,  after  death. 

Some  observations  are  then  made  on  the  mode  of  develop- 
ment and  systematic  position  of  the  Sarciua ;  but,  as  these 
do  not  appear  to  contain  anything  of  importance,  we  pass 
them  over,  and  conclude  with  the  following  list  of  queries, 
*hich  are  suggested  by  Dr.  "Welcker,  as  demanding  atten- 
tion. 

1.  Does  the  Sarcina  tiriiiee  always  exhibit  the  small  dimen- 
sions above  indicated,  of  the  isohited  cells,  as  well  as  of  the 
entire  bundle  V 

2.  Has  the  Sarcina  found  in  other  situations  also,  as  in  the 
lungs,  for  instance,  the  same  or  very  similar  characters? 

3.  Is  the  transplantation  of  Sarcina  urinte  into  the 
Btomacli  always  without  result?  Or,  docs  it,  under  these 
circumstances,  retain  its  peculiar  characters,  or  assume  those 
of  Sarcina  veniriculi  ? 

4.  What  is  the  result  of  the  introduction  of  Sarcina 
veniriculi  into  the  urinary  bladder? 

5.  Is  Sarcina  urinte  never,  or  at  any  rate  so  rarely  accom- 
panied by  Sarcina  veniriculi,  that  even  in  this  respect  the 
two  forms  appear  to  be  independent  of  each  other  ? 

6.  Is  the  urinary  bladder  the  only  habitat  of  Sarcina 
unW ;  or,  is  it  also  to  be  found  in  the  pelvis  of  the  kidney 
and  the  tulmli  uriniferi  ? 

7.  Is  the  presence  of  sarcina  iu  the  urine  accom- 
panied with  any  special  morbid  condition  of  the  uro-genital 
system  ? 

8.  In  case  the  last  question  should  be  answered  in  the 
affirmative,  in  what  way  does  the  infection  with  Sarcina 
tiriiut  take  place  ? 

9.  What  means  have  we,  and  especially  by  injection,  fur 
the  destruction  of  the  Sarcina  ? 


On   the  Matithe  Condition   of  Trichina   spibII 
Dr.  Rudolph  Leuckart. 

Some  nionthH  since  I  cominunioated  to  my  friend.  Professor 
Van  Beneden,  at  Louvaiii,  the  results  of  a  helminthological 
experiment,  which  appeared  to  establish  the  connexion  of 
Trichina  with  Trichocephaltis,  already  supposed  to  exist  by 
Meissner,  Kiichenmeisterj  and  others.  In  this  experiment, 
I  fed  a  young  pig  with  a  quantity  of  trichinised  flesh,  for 
which  I  had  been  indebted  to  the  kindness  of  Professor 
Nasae  of  Marburg  ;  and  on  dissection,  ^ter  the  lapse  of  four 
weeks,  I  discovered  in  the  large  intestine  a  very  considerable 
number  of  Trichocephalus  dispar,  probably  thirty  or  forty 
specimens,  some  of  which  were  in  a  state  of  perfect  sexual 
maturity,  and  some  nearly  in  that  condition. 

Professor  Van  Beocden  communicated  the  result  of  thia 
experiment  to  M.  Milne-Edwards,  who  regarded  it  of  such 
importance  that  he  considered  it  worthy  of  a  brief  notice 
before  the  Academy  of  Sciences  in  Paris. 

Shortly  afterwards  a  letter  from  Professor  Virchow  was 
read  in  the  same  place,  in  which  it  was  stated  that  in  the 
intestine  of  a  dog  fed  with  flesh  containing  Trichina,  at  the 
end  of  four  days  a  vast  number  of  minute  free  vermiculi  were 
found,  which  were  manifestly  sexually  mature  Trichirue,  or 
which,  at  any  rate,  were  in  a  condition  approaching  matu- 
rity. With  respect  to  the  ultimate  destiny  of  these  vermi- 
culi the  obsener  remained  in  doubt,  not  regarding  it  as 
altogether  impossible  that  they  might  become  Trichocephali ; 
he  was,  however,  more  inclined  to  assume  that  they  had  some 
relation  to  Strongylus. 

I  must  confess  that  on  reading  this  letter  I  suspected  some 
error  on  Virchow's  part,  chiefly  because,  according  to  all  ex- 
isting experience,  it  appeared  incredible  that  a  previously 
asexual  worm  (for  such  is  the  Trichina,  although  already  pre- 
senting the  rudiments  of  a  sexual  organ)  should,  so  early  as 
on  the  fourtli  day  after  importation,  "  be  found  to  contain 
fully  developed  ova." 

But  I  must  hasten  to  retract  this  supposition  of  error,  aa 
totally  unfounded. 

According  to  my  present  researches,  there  can  be  no  douht 
that  Virchow  is  perfectly  right.  Trichina  apiralia,  in  the 
integtine  of  the  noo,  assumes,  in  a  very  short  time,  the  con- 
dition of  sexual  maturity,  but  independently  of  a  previous 
tran^ormation  into  any  already  known  form  of  thread  worm. 
A  abort  time  since  I  obtained  from  Professor  Welcker,  of 
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Halle,  ft  large  quantity  of  human  flesh,  contaitiing  a  great 
abnodance  of  Trichina.  With  this  1  fed  a  number  of  puppies 
and  two  young  pigs;  and  esamiued  one  of  the  former  on  the 
fourth,  and  one  on  the  seventh  day  afterwards.  In  both  I 
found  innumerable  free  Trichinte,  which,  however,  iu  the  first 
case  were  intermixed  with  others  still  in  the  encysted  con- 
dition. The  free  worms  were  full  grown.  In  the  second  dog 
Bome  of  them  were  3  mm.  (about  J  inch)  long,  and,  at  any 
rate  in  that  animal,  were  all  sexually  mature. 

As  I  do  not  intend,  on  this  occasion,  to  give  a  complete 
account  of  my  obsen'ations,  it  will  be  sufficient  to  say  a  few 
words  respecting  these  mature  Trichina. 

The  females  were  by  far  the  more  nnmeroua,  being  in  pro- 
proportion  to  the  males,  perhaps,  as  forty  to  one.  They  were 
round  between  the  \Tlli  of  the  intestine,  as  well  as  in  the 
intestinal  mucus  and  in  the  fxees  ;  in  the  colon,  cxcum,  and 
second  half  of  the  small  intestine,  but  especially  in  the  former 
utuatione,  in  such  numbers,  that  in  a  portion  of  mucus,  or  of 
mucous  membrane,  about  the  dimensions  of  a  lentil  bean 
there  would  be  found,  on  the  average,  from  sis  to  ten  spe- 


Of  the  organa  in  the  female  body,  the  nterua  is  by  far  the 
most  considerable.  It  is  a  simple,  very  thick  canal,  occupy- 
mg  in  the  posterior  half  of  the  worm  nearly  the  entire  eavity 
of  the  body,  and  opening  with  a  constricted  neck  at  the 
posterior  border  of  the  anterior  fourth.  Its  contents  consist 
of  ova  of  comparatively  very  large  size,  and  exhibiting  all 
stages  of  segmentation  and  embryonic  development.  The 
female  Trichina  are  viviparous  nematodes,  whose  embryos  are 
of  disproportionate  length.  The  number  of  ova  and  embryos 
in  the  largest  specimens  (the  smaller,  for  the  most  part,  contain 
none)  may  be  estimated  at  about  a  hundred  or  more. 

With  the  exception  of  this  uterus  and  their  size,  the 
mature  Trichina  differ  in  no  respect  from  the  wcll-knowu 
T.  tpiralia. 

The  male  Trichinie  are  smaller  than  the  female,  rarely 
measuring  more  than  2  mm.  (about  01  inch)  in  length. 

This  deficiency  in  length  is  referrible  more  particularly  to 
the  posterior  half  of  the  body,  beginning  at  the  commence- 
ment of  the  chyle-stomach,  and  constituting  the  portion  in 
which  are  included,  besides  the  stomach,  the  simple  tubular 
testes,  containing  innumerable  very  minute  spermatic  cor- 
puscles (which  might  also  be  perceived  in  the  genital  tube  of 
the  female).  The  opening  of  the  testis  is  placed  at  the 
hinder  extremity  of  the  body,  immediately  in  front  of  the 
anus.  This  extremity  of  the  worm  is  not  cuned,  but,  on  the 
hand,  is  characterised  by  the  presence  c&  two  Av^itX. 
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conical  eminences  placed  on  eitbcr  side  of  the  genital  orificp, 
and  much  resembling  the  well-known  conformation  of  the 
genus  Proteroaacter.  SpiatUs  are  everywhere  present,  but  of 
extreme  delicacy. 

The  TrichinEe  above  described  are,  as  is  obvious  at  a  glance  J 
(and  as  is  shown  more  especially  by  the  presence  of  thr-l 
embryos  in  the  (emaie),  full-ffrown.  Moreover,  there  c 
no  doubt  that  they  do  not  undergo  any  fiirther  metamorphosis- 1 
(into  Trichocephalus  or  Strongylus,  &c.} 

Notwithstanding  the  vast  numbers  in  which  they  occurred  I 
in  the  animals  examined,  and  in  which  they  must  exist  i 
other  caj^es,  these  nematodes  have  hitherto  escaped  the  notice  I 
of  lielminthologists.  The  generic  appellation  of  TrlcldtmA 
might  be  retained  for  them,  althongh  the  specific  temt  I 
"spiralis"   is    hardly    applicable    to    the    fully    developed'f 

In  what  way  man  becomes  infected  with  the  erabrjos  of 
his  Trichina  I  shall  not  here  describe  in  detail.  That  he 
derives  his  Trichina,  like  the  Echinococcus,  from  the  Dog, 
can  scarcely  be  doubted.  I  will  in  addition  merely  remark 
that  I  have,  perhaps  superfluously,  instituted  an  experiment 
in.  elucidation  of  this  point,  having  administered  to  a  young 


pig  the  intestine  of  the  last- mentioned  dog,  with  its  contents. 
We  know  that  the  Trichina  in  the  encysted  condition 
occurs  in  the  Pig ;  the  experiment  consequently  may  be 
pected  to  prove  successfid. 

Under  these  circumstances  1  shall  probably  have  an  oppor- 
tunity of  communicating  further  observations  on  the 
subject. 

A  third  dog,  which  was  examined  twelve  days  after  feeding, 
afforded  only  a  few  Trichinte,  which  differed  in  no  respect  from 
the  preceding.  They  were  found  exclusively  in  the  colon— a 
circumstance  inducing  the  belief  that  the  mature  Trichina, 
notwithstanding  the  abundance  in  which  it  is  at  first  found, 
nevertheless  remains  only  a  short  time  in  its  nest.  And  it 
may  also  be  stated,  that  in  previous  experiments,  in  animals 
examined  some  weeks  afler  feeding,  no  vestige  of  Trichina 
was  ever  met  with. 

The  pigs  referred  to  are  still  alive,  and  have  in  the 
while  served  for  experiments  of  another  kind.     Their  fieces, 

1  the  sixth  day  after  the  feeding,  contained  no  Trichina. 

[The  further  results  of  Professor  Leuckart's  observations  on 
Tric/iina  are  communicated  in  the'  GottingerNachrichten' 
for  Aprd  30th,  and  may  be  thus  briefly  summed  up.] 

That  the   Trichina  spiralis^  as  met  with  in  the  muscular 
the  immatuie  cou^^iuott  j" 
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worm,  wtifh  becomes  fully  developed  in  the  iuteBtina]  canal 
of  manj  warm -blooded  animals,  both  mammalia  and  birds; 
amongst  which  are  enumerated  the  dog,  cat,  pig,  sheep, 
mouse,  man,  and  the  common  fowl.  The  IVickina  attains  fijl 
lexual  maturity  in  about  two  days  after  its  introduction  into 
the  intestine.  It  is  viviparous,  and  the  minute  filaria-form 
embiyoa  which  are  produced  in  about  six  days  more,  imme- 
diately commence  their  migration  by  penetrating  the  walls 
of  the  intestine,  in  order  to  reach  tlie  striped  muscular  tissue. 
The  greater  part  of  the  embryos  remain  in  the  muscles 
immediately  surrounding  the  visceral  cavities.  Tliey  make 
their  way  through  the  intermuacnlar  connective  tissue,  but 
ultimately  penetrate  into  the  interior  of  the  muscular  fasciculi, 
where  they  reach,  in  about  fourteen  days,  the  size  and  assume 
the  structure  of  the  well-known  Trichina  spiralis.  It  would 
appear  also  that  the  immigration  of  the  young  Trichinm  in 
great  numbers  may  cause  very  serious  symptoms,  either  from 
peritonitis  caused  by  their  passage  through  the  walls  of  the 
intestine,  or  great  debility  iu  consequence  of  the  disintegra- 
tion of  the  muscular  tissue. 


Ob  Ihe  frequent  Occurrence  of  Vegetable  Parasites  in 
the  Habu  Tissues  of  the  Lower  Animals.     By  Prof.  A. 

KOLLIRER. 
{Abstracted  from  the  '  ZeitBoL  f.  Wiw.  Zoolog,,'  \o\.  s,  p.  215 ;  1S59.) 

In  examining  the  scales  of  Beryx  omalus,  Ag.,  from  the 
chalk  formation  in  England,  I  noticed  peculiar  tubular 
structures,  presenting  an  elegant  stelliform  iigure,  of  which 
I  was  at  first  at  a  loss  what  to  make.  Their  similarity 
in  form  to  pigment -eel  Is  led  me  at  first  to  think  they 
might  be  of  that  nature,  but  this  idea  was  abandoned  when 
1  found  that  the  structures  in  question  occurred  not  merely 
iu  the  external  layers  of  the  scales,  but  in  the  interior  as 
well.  At  the  same  time  I  was  unable  to  entertain  any 
other  supposition,  since  the  structure  exhibited  no  points  of 
resemblance  with  any  of  the  known  forms  of  tubular  and 
cellular  atructurcs  of  bones  and  scales. 

Shortly  afterwards,  on  proceeding  to  the  investigation  of 
the  skeleton  of  the  stony  Corals  and  Sponges,  I  was  again 
struck  with  the  occurrence  of  curious  elongated,  delicate 
systems  of  canals,  the  further  examination  of  which  soon 
opened  my  eyes,  and  finally  led  to  the  conviction  that  in  all 
tfene  cases  tie  appearances  were  due  simply  to  the  piegemaa  ' 
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of  vegetable  parasites  iii  tlie  iutcrior  uf  the  hard  tisaUL'S  uiider 
ex  ami  nation. 

I  was  at  once  reminded  of  the  observations  of  Bowerbank, 
Carpenter,  Hose,  and  Claparede,  respecting  the  occurrence 
of  peculiar  tubes  in  the  shells  of  Lamellibranchs,  and  of 
Neritina,  and  in  fossil  Hsb-seales;  and  which  tubes  bad 
also  been  regarded  by  the  two  last-named  authors,  as  of 
parasitic  origin.  1  found  also,  on  comparison  with  the  pre- 
parations of  shell  for  which  t  have  been  indebted  to  Dr. 
Carpenter,  that  the  canals  observable  in  them  also  belonged 
to  the  same  category. 

These  circumstances,  and  further  investigation,  carried 
as  far  as  I  was  able,  gradually  opened  up  a  wide  circle  of 
facts  and  appearances,  at  any  rate  of  such  importance  as  to 
induce  me  not  to  delay  their  publication,  though  still  in- 
complete. 

First  and  foremost,  it  is  in  any  ease,  physiologically,  a  cir- 
cnmstance  of  no  little  interest,  to  learn  that  even  such  bird  and 
compact  structures  as  corals, shells,  the  scales  of  tish,  and  homy 
skeletons  of  sponges  are  bored  and  frequently  pervaded  in 
an  incredible  maimer  by  lower  forms  of  plants ;  in  fact,  as  I 
would  at  once  remark,  by  fungi.  And  here  the  questjou — 
not  easily  to  be  answered — arises  aa  to  the  means  by  which 
these  organisms  are  enabled  to  remove  or  displace  the  car- 
bonate of  lime  and  the  organic  substance  of  the  tissues  tbua 
invaded.  But  besides  this,  the  correct  knowledge  of  these 
phenomena  is  of  importance  to  zoologists,  who  would  thus  be 
protected  from  great  errors  in  the  explanation  of  the  struc- 
tural conditions  of  the  hard  tissues  in  question.  It  is  well 
known  that  Carpenter,  under  the  term  "  tubular  structures," 
has  designated  as  a  special  histological  formation  in  bivalve 
shells,  those  portions  wliich  contain  tubub — a  notion  which 
has  obtained  pretty  general  acceptance,  and  which  has  been 
combated  by  no  one  (vid,  Quekett, '  Histol.  Catalogue,'  \-ol.  i ; 
Leydig, '  Lebrb.  d.  Ristol.j'  p.  108  ;  Siebold,  'Comp.  Anat.'), 
and  which  1  have  myself  also  adopted  in  my  memoir  upon 
"Pore-canals  aud  Cell- secretions,"  at  least  as  respects  cer- 
tain genera.  At  the  same  time,  however,  I  have  always  ex- 
cepted the  horizontally  spreading  and  anastomosing  systems 
of  tubes,  with  respect  to  whose  true  nature  I  have  invariably 
reserved  any  expression  of  opinion.  But  it  is  now  clear, 
that  when  the  parasitic  nature  of  certain  systems  of  canals 
in  shells  is  established,  as  is  actually  the  case,  the  occurrence 
of  a  true  "tubular  structure"  is  at  once  brought  into  ques- 
tion; and  the  same  may  be  said  also  with  respect  to  the 
allied  conditions  iu  other  liard  tissues.  With  regard  to  the 
tubaii  in  tjie  Bkelctuu  of  llie  KUmj  cqeoIk,  seen,  &u  ikr  m  I' 
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know,  only  b)-  Quekett,  I  myself  at  first  regarded  these  as  a 
peculiar  plasmatic  canal -system,  and  congratulated  myself 
upon  being  able  to  add  something  to  the  knowledge  of  the 
organization  of  this  skeleton,  until  further  investigation 
taught  me  better. 

From  Dr.  Howerbank  I  have  received  sponges  infested 
with  fungi,  with  the  statement  that  these  sponges  exhibited 
a  special  tubular  system.  As  regards  Rose  and  Claparede, 
these  authorSj  although  they  conjecture  the  foreign  nature 
of  the  tubes  in  fish-scales  and  shells  of  Nerilina,  were  not 
in  a  position  to  express  any  definite  opinion  regarding  their 
nature  and  origin.  If  to  this  it  be  added,  that  systems 
of  tubull,  whose  nature  is  not  so  easily  explained,  are  met 
with  in  several  other  tissues  besides  those  already  men- 
tioned, as  in  the  chitinous  structures  of  the  Articidataj 
in  the  axis  of  Virifuiaria,  in  the  hard  tissues  of  the  Echino- 
dermata,  the  scales  and  bones  of  living  Ganoid  fishes,  it  is  ob- 
vious that  a  careful  comparison  and  investigation  of  these  con- 
ditions ia  an  indispensable  and  important  zoological  problem.* 

With  these  preliminary  remarks,  I  will  now  proceed  to 
give  an  account  of  the  special  oliservations  I  have  made. 

1.  Sponoj!s, 

During  my  last  stay  in  England,  in  the  spring  of  1859, 
1  obtained,  through  the  kindness  of  Dr.  Bowcrbank,  a 
series  of  sponges,  amongst  which  were  two  having  tubular 
structures  in  a  horny  skeleton.  The  more  marked  one 
of  these  was  described  by  Dr.  Bowerbank  as  a  "  sponge 
from  Australia,  nearly  allied  to  the  fossil  genus  Choanites ;" 
and  he  added,  that  "  it  presented  a  pecuhar  form  of  homy 
skeleton,  whose  fibres  are  covered  with  a  network  of  tubules." 
The  close  investigation  of  this  sponge  aff'orded  the  following 
resnlts. 

The  skeleton  of  the  sponge  itself,  to  judge  from  the  small 
^agment  at  my  disposal,  was  wholly  composed  of  a  network 
of  the  well-known  yellowish,  horny  fibres,  as  they  are 
termed,  which  presented  no  peculiarity,  except  that  the 
fibres  were  of  very  various  dimensions.     Whilst  the  smaller 

•  Since  tlie  nbnvo  was  written,  I  have  received  a  work  bj  Weld,  "On 
Ihe  Nslnre  of  Ihe  Canals  which  exist  in  tlie  Shells  of  several  Aceiihala  ind 
Gutoropoda,"  contained  in  the '  Sitz.  bericht.  d.  Wica.  Akad.,'  Bd.  ixxiii, 
p.  451,  1859.  Wedl  commanicatcd  liia  observations  to  the  Academy  on 
the  14th  Oel^ber,  ISSS,  and  the^  conseqiientlf  have  precedence  of  iDinei 
but  as  thej  refer  onlj  lo  two  divisiona  uf  Ihe  lower  animala,  I  still  regard 
the  publication  of  m;  reaearehesasnot  9U[ierfluou9,  and  the  more  so  because, 
in  the  explanalion  of  the  nature  of  tlie  parasites,  1  am  cot  wholl;  in 
Kootd  with  Wedl. 
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fibres,  bcsidcB  the  fungoid  structures,  presented  no  other 
demeate,  in  the  larger  might  be  observed  a  certain  number  of 
silicious  spiculs,  some  of  which  were  simple  elongated 
needles  with  a  club-shaped,  thickened  end  at  one  extremity  ; 
Bome  in  the  form  of  a  trident,  and  disposed  eometimes 
heaped  together  in  the  axis  of  the  fibre,  sometimes  with 
their  points  projecting  more  or  less  above  its  surface. 

Now,  with  respect  to  the  vegetable  parasite,  this  growth  is 
visible,  in  mj  specimen,  on  all  the  fibres,  without  exception, 
in  the  greatest  profusion.  (PI.  VIII,  fig. ) .)  It  is  a  unicellular 
fungus,  whose  filaments  measure,  for  the  most  part,  between 
O'OOr"  and  0'002"' ;  and,  in  my  dried  preparations,  all  contain 
air,  which  renders  it  very  easy  to  trace  them.  But  even  when 
the  air  is  expelled  by  water  or  hydrochloric  acid,  they  are  still 
very  readily  seen  j  whilst  glycerine  and  balsam  render  them 
BO  indistinct  that,  at  any  rate,  all  the  ramifications  are  not 
well   shown.     As  regards    their  disposition  and   course,  in 

§eneral  two  kinds  of  filaments  may  be  distinguished;  a 
eeper  set,  which  are  longer  and  straighter,  and  a  miper- 
ticial,  which  are  much  branched.  The  former,  usually  of 
rather  larger  size,  run  in  a  straight  or  slightly  serpentine 
course,  sometimes  in  the  axis  of  the  horny  fibre,  though, 
in  the  thicker  fibres,  on  the  outside  of  the  spicula;  there 
assembled,  but  sometimes,  at  any  rate,  at  a  certain  distance 
from  the  surface.  They  ramiiV  but  very  sparingly,  except 
that  they  give  off  a  good  many  branches,  which  proceed  to 
the  surface  of  the  fibre  at  a  right  angle.  Occasionally,  how- 
ever, in  preparations  well  filled  with  air,  I  have  noticed 
tubuti  furnished  with  ramusculea  running  out  to  a  fine 
point,  frequently  assembled  into  bundles,  and  bo  numerous, 
as  to  give  the  tubule  from  which  they  spring  the  appear- 
ance of  the  stem  of  a  rose.  Widely  different  was 
the  habit  of  the  superficial  filaments  which  exist  in  such 
abundance  in  the  outermost  layers  of  the  horny  fibres,  as 
to  afford,  when  the  surface  is  brought  into  focus,  the 
appearance,  as  stated  by  Bowerbank,  as  if  the  filaments  were 
surrounded  with  a  network  of  tubules.  When  these  fila- 
ments are  examined  more  closely,  it  will  be  seen  that  they 
are  prolongations  fi-om  the  inner  filaments,  and  are  some- 
times richly  branched,  and  sometimes  also  anastomosing. 
The  branches  are,  for  the  most  part,  spread  out  hori- 
zontally; and  it  is  these,  as  I  think  I  have  certainly  con- 
vinced myself,  which,  in  eome  cases,  are  connected  together; 
a  condition  which,  it  is  well  known,  is  observed  m  the 
mycelium  of  various  fungi.  But,  besides  these,  numerous 
Tery  short  offsets  arise  from  the  superficial  filaments,  most 
of  which  proceed  directly  oulwaiA^,  aivi  ■by^*»>  ^^i  fact, 
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I  opeit  on  the  surface  of  the  homy  fibre.  At  any  rate, 
i«e  may  often  be  perceived  on  the  fibres,  when  riewed  on 
the  sorface,  aiid  in  side-Tiews,  pretty  distinct  openings ;  and 
moreover,  especially  on  the  addition  of  acid,  the  air  always 
escapes  irum  the  fiingua  iilameots  at  certain  determinate 
ipots. 

My  justification,  in  regarding  all  the  above- described 
filaments  as  belonging  to  a  fungus,  lies  in  the  circumstance 
that  I  have  succeeded  in  demonstrating,  together  with  them, 
the  existence  of  numerous  sporangia.  (Figs.  2,  3.)  The  fertile 
filaments  are,  as  it  seems  to  me,  all,  or  the  majority  of  them, 
short  ramuscules  of  the  superficial  network,  passing  inwards, 
and  supporting  at  the  extremity  rounded  sporangia,  irom 
O'Sl'"  to  0-015'"  in  size,  and  when  viewed  on  the  side,  of  a 
hemispherical  form.  The  minute  structure  of  these  bodies 
could  not  be  ascertained,  owing  to  the  appearances  being 
obscured  by  the  air  among  the  spores.  Even  when  the  air 
was  expelled  by  means  of  balsam,  little  was  gained,  inasmuch 
as  the  transparency  of  the  whole  was  then  too  great  to  allow 
anything  to  be  seen  beyond  an  indistinctly  areolar  substance. 
In  a  good  many  sporangia  the  spores  were  in  a  germinating 
condition,  and  not  iinfirquently  presented  delicate  branch- 
hig  Bgurea. 

A  second  sponge  also  given  to  me  hy  Dr.  Bowerbank,  and 
described  by  him  as  "a  true  sponge  with  tubuli  in  the 
fibres,"  has  a  horny  skeleton  without  spicules,  and  numerous 
anastomosing  fibres  pretty  nearly  all  of  the  same  diameter. 
The  fiingus-fi laments  in  this  sponge  are  found  by  no  means 
in  all  the  fibres  of  the  skeleton,  entire  portions  occurring 
wholly  free  from  them ;  an  important  fact,  inasmuch  as  in 
this  case  the  adventitious  nature  of  the  enclosed  tubuli  is 
not  shown  by  the  same  decided  proof  as  in  the  former  instance, 
viz.,  hy  the  presence  of  sporangia,  none  of  which  were  met 
with.  The  constitution,  however,  of  the  tubuli  was  in  this 
case  such,  that  even  had  they  existed  in  all  the  homy  fibres, 
I  should  not  have  hesitated  in  referring  them  to  fungus- 
filaments.  They  present  the  appearance  of  rather  wide  canals, 
usually  in  the  number  of  1,  2,  S,  rarely  more,  penetrating 
into  the  interior  of  the  homy  fibres,  and  giving  oflf  in  their 
course,  at  an  acute  angle,  rather  numerous  branches,  which 
■lao  continue  to  run  in  a  longitudinal  direction.  It  is  peculiar 
that  all  these  principal  tninks  give  off,  at  right  angles,  a 
greater  or  less,  and  sometimes  a  very  considerable  number  of 
rsinuscnles,  which  run  straight  to  the  surface  of  the  fibre, 
where  most  of  thom  open  externally,  as  may  be  plainlj^  seen 
by  the  escape,  in  dried  specimen*,  of  the  air  contained  in  the 
ftaiBmti.     J  eoiiM  perceive  no  trace  of  sporangia  ^t>xm.  *itt» 
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homy  fibres,  but  on  their  exterior,  in  a  few  instances,  opaque 
rounded  bodies  ^vere  seated,  wliicli  were  probably  sporangia, 
but  this  I  was  unable  definitively  to  detennine.  It  was 
remarkable  also  tbat  in  many  places  tlie  fungus- filaments 
presented  large,  sinuous,  elongated  dilatations  nhicb  occupied 
nearly  the  whole  thickness  of  the  fibre. 

2.    POLATHALAMIA. 

The  close  examination  of  a  considerable  number  of  sections 
of  Poly  that  ami  a,  for  which  I  have  been  indebted  to  the  kindness 
of  my  friend  Dr.  Carpenter,  afforded  the  definite  result  that 
in  these  delicate  organisms  also  a  parasitic  vegetation  is  not 
wanting.  Owing,  moreover,  to  the  circumstance  that  in 
certain  of  these  creatures  the  shells,  also  typically  contain 
special  systems  of  tubuli,  it  is  often  extremely  difficult  to 
decide  as  to  the  true  nature  of  the  tubuli.  The  genera  in 
which  vegetable  parasites,  which  I  also  look  upon  as  fwigi, 
have  been  noticed,  are  the  following  : 

1.  Opercdlisa.     (Pig,  7.) 

In  the  shells  of  this  genns  Dr.  Carpenter  has  described  two 
kinds  of  tubes,  the  one  fine  and  closely  placed,  which  run 
vertically  and  unbranched,  in  the  upper  and  lower  walls  of 
the  chambers,  and  the  other  usually  constituted  of  somewhat 
larger  anastomosing  canals,  which  are  found  in  the  marginal 
layer  of  the  shell,  whence  they  penetrate  into  the  vertical 
dissepiments  of  the  chambers.  That  the  former  represent  a 
normal  structure  does  not  admit  of  the  least  doubt,  but  with 
respect  to  the  others  any  decision  is  rendered  very  difficult 
owing  to  the  circumstance  that,  together  with  them,  very 
numerous  parasitic  structures  certainly  occur.  One  circum- 
Gtance,  however,  may  be  noticed  which  throws  light  upon  the 
matter;  the  fact,  namely,  that  in  certain  individuals  the 
parasites  are  entirely  absent,  and  that  there  are  genera 
possessing  essentially  similaj  structural  conditions,  which  also 
exhibit  notliing  of  the  sort.  Of  six  preparations  of  Operculina, 
parasites  appear  to  be  entirely  absent  in  five,  whilst  in  the  sixth 
they  occur  in  enormous  quantity.  Two  preparations  of  the  allied 
Cycloclypeua  Auslralis  present  no  structures  whatever  of  the 
parasitic  kind,  and  the  same  was  the  case  in  four  seetiona  of 
Nonionina  Germanica.  It  wbs  thus  definitively  proved  that  the 
second  system  of  tubuli  noticed  by  Carpenter  in  the  species 
is,  as  it  is  described  and  figured  by  that  naturalist,  typical. 
jVotr  with  respect  to  the  parasitic  fungi  which  were  met 
with  in  the  one  specimen  of  Operculina,  ^.W-^  leie  found,  in 
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tUe  first  place,  id  the  dissepiments,  accompanying  and  runuing 
among  the  larger  tubuli  of  Carpenter,  but  Bccondly,  also 
among  the  finer  tubuli  in  the  thick  walls  of  the  chambers. 
They  everywhere  presented  the  aspect  of  more  or  leas 
Biuuoiis,irregular,branchmg,  and  also  frequently  anastomosing 
tubes.  But  wliilst  iu  the  former  situation  the  canals  were 
ratlier  wide,  so  as  to  measure  even  0002'"  to  0003'"  and  more 
in  diameter;  in  the  latter,  fiue  tubuli  of  the  same  diameter  as 
those  of  the  shell  were  the  more  numerous.  The  adventitious 
tubuli,  however,  were  readily  distinguishable  from  the  others 
by  the  circumstance  that  they  were  spread  out  iu  a  horizontal 
network,  and  consequently  ran  at  right  angles  with  the  proper 
tubuli  of  the  shell.  Of  sporangia  I  noticed  only  in  one  spot 
some  indications  on  a  rather  wide  canal,  upon  wlucli  were 
visible  two  rounded,  opaque  swellings ;  but  I  would  not  venture 
assert  that  these  bodies  were  really  sporangia. 


.  Amfhisteoina.     (Fig.  5.) 


Pive  sections  of  this  genus  contained  fiingi.  They  oc- 
curred principally  in  the  marginal  parts  of  the  shells,  and 
appeared  as  branched  canals,  about  0002'"  or  0003"'  in  dia- 
meter. Besides  these  wider  canals,  others  of  less  dimensions 
also  occurred,  which  I  think  must  be  regarded  as  of  the 
Bame  nature,  especially  on  account  of  their  horizontal  and 
often  much  lengthened  course.  No  sporangia  were  observed 
in  this  case,  whilst  in  certain  spots  in  those  parts  of  the  shell 
which  bounded  the  chambers  very  young  individual  fungi 
might  be  observed,  under  the  form  of  short  pyriform  vesicles, 
whose  narrow  extremity  was  directed  towards  the  cavity  of 
the  chamber. 

3.  FIeterostegina 

Contains  fine-branched  and,  as  it  would  appear,  occa- 
eionally  anastomosing  fungus-filaments,  running  chiefly  in 
a  horizontal  direction  between  the  fine  tubuli  of  the  shell 
which  they  thus  crossed.     No  sporangia. 


4.  Calcarina. 

Three  sections  of  this  genus  contained  a  few  fungi,  repre- 
sented by  sometimes  fine  and  branched  filaments,  some- 
times by  wider,  short,  pyriform,  and  elongated  tubules, 
aggregated  in  the  most  superficial  layers  of  the  shell,  and 
which  probably  represented  a  younger  condition  of  tkft 
other  filament.     No  indication  of  spoTangia. 
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5.    OkBITOLITES  C0M7LXNATA.        (Fig.  6.) 


Ilrmi^    ■ 


Ten  vertical  and  horizontal  sections  of  this  genus  all  cm- 
tamed  numerooa  fungij  generally  speaking  of  the  Bame  two 
kinds  as  in  Amphistegina.  In  general  the  wider  eanats  were 
the  more  numerous,  and  these  also  presented  frequent  dila- 
tions, and  were  more  serpentine  than  in  the  last-named  genus. 
The  parasites  were  in  this  case  also  situated  more  in  the 
superficial  layers  of  the  shell,  though  some  penetrated  through 
its  entire  thickness.  Numerous  young  fungi  were  seated  in 
the  walls  of  the  chambers,  in  the  layers  immediately  bound- 
ing them,  in  the  form  of  pedunculated,  roundish,  and  pyriform 
vesicleft. 

6.     POIVSTOMELLA, 

Nine  aeetione  of  sliells  of  this  form  all  contained  numerous 
fiingi  of  the  same  two  kinds  as  those  in  Amphislegina.  Young, 
undeveloped  individuals  might  also  be  observed. 


7,  Alveolina  Bosch 
Contained  nmnerous,  far  finer  fungus-filamenta,  with 
of  greater  size.     Numerous  young  forms. 


3.  Anthozda. 


thrafll 

IcareonS^    I 


In  the  great  division  of  the  Anthoxoa,  the  cal( 
skeleton  of  the  stony  corals  is  very  frequently  pervaded  by 
fungi,  whilst  in  other  divisions  of  the  class  I  have  not  yet 
certainly  met  with  any  parasites.  My  researches  have 
hitherto  been  extended  only  to  the  following  genera  and 
species : 

{a)  Porites  clavaria 

Contains  numerous,  moderately-branched,  fine  and  coarser 
fungus- filaments,  from  0-002'" to  0-0025'",  or  even  0003'",  in 
diameter,  and  veryoften  supporting  sporangia.  These  occurred 
only  in  the  thicker  filaments,  aad  appeared  to  be  rarely  or 
never  only  terminal,  but  some  always  lateral  as  well.  So  that 
one  filament  of  this  kind  would  often  be  seen  supporting 
4  to  6  or  even  8  to  10  sporangia  in  tolerably  close  appo- 
sition. In  a  few  instances  the  lateral  sporangia  were  shortly 
pedunculate. 


(6)  AstrtBa  annularis  (fig.  8) 
Pretfittti    the   sam^   focQt   Qi   timgja,  aAaa  {ibiindtuitlf 
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nished  irith  aporangia.  The  calcareous  skeleton,  moreover, 
contained  numerous  elongated  cavities,  placed  in  rows,  and 
forming  elegant  feather-like  figures.  These  appeared  to  be 
typical  of  the  species,  since  they  were  always  present,  and 
were  too  regularly  disposed  to  allow  of  their  being  possibly 
i  fungus. 


(c)   Ocuhna  diffusa. 

mgua-filaments  fine,  scarcely  eiceeding  0-001'" 


L^«ctioi 
^^Fui 


a  dia- 
in  places  much  branched,  so  as  to  constitute  figures 
bling  a  stag's  horn.     Sporangia  indistinct,  sometimes 
\A,  sometimes  appearing  to  occupy  long  tracts  on  the 
laments.     A  great  many  small  carities,  of  irregular  dispo- 
sition and  form,  existed,  which  are  necessarily  to  be  referred 
to  the  fungus- fil amen tB,  and  must  not  be  taken  to  represent 
'  ms  of  them. 


(rf)  Oculina.  Sp. 


I  tbe  pr 


Fungus- filaments  fine,  some  very  minute,  which  latter 
were  frequently  undulating  in  their  course.  No  sporangia. 
Numerous  opaque,  miuute  points  were  noticed,  which,  as  in 
tbe  preceding  species,  are  also  probably  to  be  referred  to  the 
'itic  growths. 

(e)  Millepora  alctcomh. 
As  in  Pontes,  except  that  tbe  Elaments,  and  sporangia 
were  less  numerou*. 

(/)  Labalia  prolifera. 

Pungns-filamenta  very  nnmerons,  but  extremely  minute,  8o 
Aat  in  moat  of  them  the  canal  and  double  contour  could  not 
be  distinguished. 

Course  straighter.  Branches  rarely  seen ;  and  the  only 
tnces  of  sporangia  consisted  in  irregular  protrusions  at  tbe 
extremities  of  the  thicker  filaments. 

(g)  AUoporina  mirabitii. 

Filaments  still  more  minute,  but  numerous.  More  intimiM 
fioBditiOn  unascertainable.     No  sporangia. 

(A)  Maandrina. 

Fungi  sometimes  rare,  sometimes  very  abundant.  PUa- 
ments  thick,  even  of  considerable  dimensions  up  to  0006,  or 
even  0008'",  branched.  Sporangia  apparently  elongated, 
but  in.  my  sections  nowhere  quite  perfect. 
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(t)  FuRffia. 

Delicate,  rather  n  urn  erouHlybranclied  filaments,  from  0001'" 
in  diameter  to  some  of  extremely  minute  dimensions.  No 
Bponutgia. 

(h)  Corallium  rubrum. 

In  foiir  Bcctions,  only  in  one  were  observed  a  few  fine, 
evidently  fungus- filaments  without  sporangia. 

(/)   /m  hippvria 

Also    contained    only  a  few   of   ratter   thick    fungus-fila- 


inid^^^l 
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(m)  Madrepora  muricata 

Exhibited  rather  numerous  fine,  beautifully  branched  fui 
filaments,  with  indications  of  sporangia. 

(n)   Tubipora  musica. 

The  substance  of  this  calcareous  skeleton  was  everywhere 
pervaded  with  very  numerous  finer  and  coarser  fungus-fila- 
ments, whose  ramifications,  however,  presented  no  sporangia. 

In  the  hard  structures  of  other  polypes,  I  have  not  jet 
succeeded  in  detecting  any  parasites.  Among  these  were 
various  species  oiAntipuihea,  Gorgonia,  Pavonaria,  Pennatula, 
and  Virgularia.  In  the  two  latter  genera,  it  is  true  that 
tubular  structures  occurred  in  the  calcified  axis,  which  have 
been  already  noticed  and  figured,  by  Quekett,  form  Virgularia 
('  Histol.  Catal.,"  i,  p.  221,  PI.  XIII,  fig.  11),  but  these  are 
unbranched,  and  so  regularly  disposed  that  they  can  scarcely 
be  looked  upon  in  any  other  light  than  as  typical  struc- 
tures. 

4.    ACEPHALA. 

The  well-known  researches  of  Dr.  Carpenter  have  esta- 
blished the  fact  that  in  the  shells  of  many  bivalves  special 
tubular  systems  exist,  which  have  been  regarded  by  that 
author  as  typical.  These  tubuli  have  subsequently  been 
mentioned  by  Quekett,  in  his '  Histological  Catalogue,'  part  i, 
in  describing  the  preparations  presented  to  the  College  of 
Surgeons  by  Dr.  Carpenter,  but  without  any  further  expres- 
sion of  opinion  as  to  their  nature.  In  another  place,  however 
('  Lectures  on  Histology,'  vol.  ii,  pp.  153, 276,  277),  Professor 
Quekett  compares  them  with  Confen-ffi,  though  ultimately 
agreeing  with  Carpenter,  and  supposing  that,  like  the  canals 
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in  dentine,  they  have  some  relation  to  the  nutrition  of  the 
shells.  In  my  work  upon  cidicular  formaliowi  and  pore- 
canals,  I  remarked  with  respect  to  this  subject,  that  certain 
of  the  tubuli  described  by  Carpenter  very  closely  resembled 
the  pore- can aliculi  of  cuticnlar  structures,  among  which 
I  placed  the  bivalve  shells ;  but  at  the  same  time,  I  stated 
that  the  horizontally  spread  and  anastomosing  canals 
of  other  genera  must  be  differently  explained.  Lastly,  the 
latest  author  who  has  occupied  himself  espresaly  with  this 
subject,  Wedl,  has  described  the  tubuli  in  all  bivalves  as 
vegetable  parasites,  with  which  opinion  I  now  entirely  coin- 
cide. 

The  genera  and  species  examiued  by  me  are  the  following; 


(a)  Anomia  ephippiu 


_  To  Dr.  Carpenter's  description  1  have  chiefly  only  this  to 
add,  that  in  most  of  the  coarser  fungus-filaments  rounded 
sporangia,  and,  as  it  appears  to  me,  principally  terminal, 
are  placed.  To  judge  from  two  of  Dr.  Carpenter's  prepara- 
tions, the  fuDgus-tilaments  in  the  most  superficial  layers 
of  the  shell  coustitntea  close  network,  from  which  straighter 
and  less  branched  filaments,  of  greater  or  less  size,  run  in  very 
oblique  directions  into  the  inner  layers.  The  sporangia  are 
situated  principally  in  the  neighbourhood  of  the  mycelium- 
plexus  above  mentioned,  and  measure  as  much  as  002'"  or 
more. 

{b)  CieidolhiErvjt  chamoides 

Contains,  throughout  the  entire  thickness  of  the  shell, 
numerous  fungus-filaments,  usually  of  no  inconsiderable  size 
(0*003"'  or  even  0005'"),  which  in  certain  layers  are  much 
branched,  and  in  the  outermost  coloured  lamina  present 
elongated  enlargements,  which  can  scarcely  be  regarded  as 
anything  but  sporangia. 

{c}  Lima  »cabra. 

A  horizoutal  section,  procured  from  Dr.  Carpenter,  afforded 
BO  distinct  evidence  with  respect  to  the  distribution  of  the 
fiingus.  The  filaments,  having  an  average  size  of  0001'"  and 
0"002"',ran  for  the  most  part  horizontally,  some  much  branched 
and,  as  it  appeared,  ako  anastomosing,  some  straighter  and 
supporting  terminal  sporangia,  and  in  certain  spots  enlarge- 
ments probably  of  the  same  nature. 

(rf)  Area  Note. 
section  of  this  shell,  procured  in  England,  presented  only 
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straight  aud  tolerably  regularly  disposed  tubidi,  which  agreed 
in  all  essential  points  with  those  of  the  shells  above  noticed, 
but  exhibited  neither  branches  nor  sporangia,  and  couse- 
quently  could  not  be  so  definitely  referred  to  a  fungus- 
mycelium.  But  if  WedVa  observations  are  taken  into  account, 
it  may  be  confidently  stated  that  this  is  the  only  correct  in- 
terpretation they  admit  of.  ^^H 

(e)   Throcia  distorta  ^^| 

Contained  a  good  many  fine  fimgua- filaments,  iritli  nmner- 
ous  ramifications.  Close  to  many  of  the  filaments  were 
large,  round,  finely  granular  bodies,  which  are  probably 
sporangia. 

(/)  Astrea  edulis. 

In  a  shell  much  excavated  by  CHone,  the  portions  yet 
retaining  their  integrity  were  pervaded  by  a  greater  abund- 
ance of  fungus-filaments  than  I  have  as  yet  observed  else- 
where. The  filaments  were  rather  closely  branched,  and 
occasionsUy  presented  terminal  enlargements,  which  could 
perhaps  be  regarded  only  as  sporangia. 

(ff)  Meleagrina  margaritifera. 

A  beautiful  vertical  Bection  of  this  shell  was  particularly 
interesting,  from  the  circumstance  of  its  showing  that  skellt 
with  a  perftct  prismatic  layer  might  also  contain  parasilet. 
These  were  most  developed  in  the  outermost  layers  of  the 
prismatic  stratum,  but  in  many  instances  through  its 
entire  thickness,  and  beyond  it  to  a  greater  or  less  depth  into 
the  nacreous  layer.  The  filaments  were  some  0002 
and  0-003'",  some  finer,  aud  no  sporangia  were  visible  upon 
them. 

Many  other  bivalve  shells  presented  no  trace  of  parasitet. 
Among  which  may  be  enumerated — Pinna  ingens.  Pinna 
nigrina,  Mya  arenaria,  Unio  occidena,  the  prismatic  layer  of 
Pema  ephippium,  Avicvla,  Crevatula,  Malleus  albus. 


5.  Brachiopoda. 


The  sheila  of  certain  Terebratulie,  tesides  the  well-kni 
cowser  tubes,  arc  also  penetrated  by  extremely  minute  canali- 
culi,  which,  in  respect  to  appearance  and  diameter,  closely 
resemble  the  tubuli  of  dentine,  and  can  scarcely  be  regarded 
except  as  fimgus-fi  lam  cuts. 

They  were  seen  in  Krauasia  rnbra,  Terehratula  Australis, 
and  T.  rubicunda,  for  sections  of  which  I  am  indebted  to  Dr. 
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Carpenter,  The  tubuH,'  which  appear  to  commence  on  the 
exterior,  are  rare,  usually  run  in  a  ventical  direction  through 
the  fibres,  but,  nevertheless,  present  such  irregularities  in 
their  course  as,  together  with  the  circumstance  that  in  some 
spots  they  are  wholly  wanting,  seem  to  indicate  that  they  do 
not  belong  to  any  typical  structure. 

In  Rhynchonella  nigricans,   Terebratula    Captit  Serpentia, 
and  T.  resvpinata,  no  vestige  of  these  fine  tubules  was  per- 
ceptible.    On  the    other  hand,    in  Leplcena   lepis,  from  the 
Ition- format! on,  Wedl  has  found  vegetable  parasites. 


I        ceptib 
■^husii 

I  Thp 


6.  Gasteropoda. 


^to 


The  canals  in  these  shells,  which  were  first  noticed  by 
Claparede,  have  been  referred  by  Wedl  to  a  vegetable  para- 
sitic growth — an  explanation  whose  correctness  admits  in 
part  of  easy  proof,  inaBmueh  as,  in  certain  cases,  distinct 
tporattgia  may  he  observed  on  the  canals.  I  have  examined 
tiie  following  shells : 


(n)  Murex  Intncuhs. 


1  ah 


..  In  the  outermost  layers  of  the  shell  may  be  observed  a 
norizontally  spreading  mycelium,  constituted  of  anasto- 
mosing fongus- filaments,  of  whose  delicacy  it  is  difficult  to 
form  any  idea,  since  the  meshes  of  the  plexus  are  in  many 
places  hardly  double  the  diameter  of  the  filaments. 

Very  numerous  straighter  filaments  arising  from  this 
layer  of  mycelium  passed  inwards,  penetrating  dl  the  lamina: 
of  the  shell  either  vertically  or  obliquely,  and  throwing  off 
frequent  branches.  On  arrit-ing  at  the  innermost  lamina, 
and  not  uufrequently  even  before  doiug  so,  these  filaments 
would  again  spread  out  in  a  horizoutul  plexus.  No  sporangia 
could  be  perceived.  The  fungus-filaments  measured,  for  the 
most  part,  about  O'OOl'",  though  some  reached  a  diameter  of 
0002'".  • 

[Other  species  of  gastcropod  shells  examined  by  the  author, 
and  which  presented  appearances  more  or  less  similar  to  the 
above,  are :] 


Murex  brandaris. 
Vermelus,  sp. 
Turbo  rtiffosus. 
Apkarrhais  pes  Pelecani 


Haliolfs,  sp. 
Tritamum  crelaceam. 
lAtorina  litorea. 
Terelira  myurua. 


M'hilst  in  species  of  Oliva,  Cypraa,  Naulilwi  pompiliua, 
and  Aplychua,  he  was  unable  to  detect  any  growths  of  the 
fimgus  character. 


7.  As 


The  tubes  of  two  ucdetcrmiued  Serpulte,  from  the  coast 
Scotland,    were    pervaded    most    abundautly  irith   fungus- 
fi laments,    in    wliich,    however,    neither    anastomoses    nor 
sporangia  could  be  perceived. 


ist  ^^1 


8.    ClURHIPEDlA, 


In  this  division  I  have  found  structures  which  could  wit! 
certainty  be  described  as  fuu^s- filaments,  only  in  a  large 
Balanus.  They  occurred  Ijoth  in  living  and  dead  shells,  were 
extremely  abundant,  usually  branched,  and  occasionally  con- 
nected at  the  extremity  with  elongated,  cuned,  widish  spaces, 
probably  sporangia.  In  one  instance  the  filaments  formed 
beautiful  anastomoses.  Besides  these  fungus- filaments,  it 
would  appear,  at  any  rate  from  Quekett's  description  ('  Histol. 
Catal.,'  i,  pp.  263—265,  PI.  XVII,  fig.  12),  that  othertubuli 
occur  in  the  shells  of  Balani,  which  are  probably  of  a  typical 
nature,  although  from  the  representations  of  that  author  it  is 
not  clear  whether,  among  the  structures  described  by  him, 
there  might  not  be  some  corresponding  with  those  I  have 
noticed  above.  Moreover  in  Poilic'pes,  as  is  also  remarked 
by  Quekett,  tubuli  exist  which,  from  their  regular  course  in 
distant  rows,  in  all  respects  resemble  a  typical  structure.  In 
the  opercular  pieces  of  Tiibicinella,  also,  I  have  found  tubuli 
which,  from  their  being  unbranched  and  running  parallel  to 
each  other,  resembled  a  normal  structure.  They  were  placed, 
however,  far  closer  together  than  the  tubules  in  PoUicipe», 
and  I  am  compelled,  for  the  present,  to  suspend  my  judgment 
respecting  them.  The  statement  made  by  me  in  another 
place  ('Wurtzb.  Vcrli.,'  Bd.  x),  that  fungi  occur  also  in 
Diadema,  I  must  retract  as  erroneous.  The  mistake 
from  the  wrong  ticketing  of  the  preparation  of  a  gastero] 
sheU. 


it^* 


9.  Pish. 


>pQ^_ 


As  stated  above,  the  observation  of  parasites  lu  the  scales 
of  Bert/x  ornalus,  from  the  Chalk,  was  the  starting  point  of  the 
investigation  here  recorded.  The  parasites  of  these  scales  are 
by  far  the  most  elegant  of  any  hitherto  met  with  (fig.  9),  and 
correspond  essentially  with  those  figured  by  Mr.  Hose.  They 
are  unicellular  organisms,  constituting  stars  with  8,  16,  or  32 
rays,  at  the  extremities  of  which  the  sporangia  appear  to  be 
developed,  inasmuch  as  in  large  individuals  the  rays  are  not 
uafreqiiently  slightly  clavate.     AVibowgh  usually  there  are 
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not  more  than  tliirty-two  rays,  cases  nevertheless  occur  in 
which  the  growth  appears  to  advance  still  further,  although  I 
have  iiot  yet  succeeded  in  obtaining  good  views  of  sucli  indi- 
viduals. This  form  oi fungus  iniglitj  as  I  am  informed  by  my 
colleague.  Professor  Schenk,  constitute  a  new  genus;  but  I 
willingly  leave  this  to  the  botanists. 

In  the  scales  of  li\'ing  Ganoid  fishes,  in  many  of  those  from 
fossil  genera  belonging  to  this  diiHsion,  which  have  been 
placed  at  ray  disposal  by  Professor  Williamson,  as  well  as  in 
the  scales  of  Teleostei,  I  have  up  to  the  present  time  in  vain 
sought  for  fungus- filaments,  although  it  would  seem,  at  any- 
rate  from  Mr.  Rose's  researches,  that  they  do  prevail  to  a 
certain  extent  in  these  organs  also. 

This  is  the  extent  of  my  present  researches.  Taken 
tt^ether  with  those  of  Wedl,  which  have  also  been  extended 
over  a  certain  number  of  fossil  molluscous  shells,  they  sene 
to  show  that  in  any  case  the  occurrence  of  vegetable  parasites 
in  the  hard  stnictures  of  animals  is  very  frequent,  and  that 
this  phenomenon  must  henceforth  take  its  place  among  the 
certain  acquisitions  of  science.  Nevertheless,  with  respect  to 
particulars,  much  remains  to  he  ascertained,  and  I  would 
direct  attention  principally  to  the  following  points. 

1.  The  parasitic  growths  are  very  frequent  in  marine 
animals,  whilst  they  are  almnat  wholly  wanting  in  those 
belonging  to  fresh  water.  In  the  latter,  they  have  been 
noticed  only  in  Cyelas  (Carpenter),  Ncritina  fluviatilis 
(Claparede),  in  the  scales  of  an  undetermined  fish  (Rose), 
and  in  Neriiina  croatica  and  Melania  Hollandrii  (Wedl) ; 
whilst  in  five  fresh-water  bivalves  and  eight  gaeteropods 
examined  by  Wedl,  these  growths  were  absent.  The  reason 
of  this  is  not  clear.  It  is  either  to  be  sought  in  the  circum- 
stance that  the  appropriate  lower  plants  occur  only  sparingly 
in  fresh  water,  or  that  such  a  difference  exists  in  the  con- 
ditions of  vegetation  of  the  two  kinds  of  plants,  that  those 
belonging  to  fresh  water  are  incapable  of  disintegrating  the 
hard  parts  in  question.  But  this  is  an  inquiry  whose  answer 
may  properly  be  left  to  the  botanist, 

2.  Among  marine  animals  also,  the  parasites  are  not  found 
indtscriminalely  in  all.  In  the  niollnsca  they  are  indeed  so 
abundant  that  it  would  almost  appear  that  it  is  only  by 
ehance  that  they  are  absent.  Nevertheless  it  seems,  as  has 
already  been  noticed  by  Wedl,  that  a  thick  periosiracum  and 
the  prismatic  layer  present  difficulties  to  the  penetration  of 
the  mycelium  which,  in  many  cases,  it  cannot  get  over. 
Moreover,  the  parasites  are  absent  in  chitinous  structures 
almost  without  exception,  especially  in  those  that  are  less 
calcified  (Decapods).     In  the  stroDgly  cald&ed  foroa  aWi, 
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th^  appear  to  occur  only  iu  cases  where  an  external  uncal- 
cified  layer  is  not  present,  as  in  Balanus  and  Serpula  ;  whilst 
in  the  opposite  case  they  aje  absent.  In  corals  and  forami- 
nifera  again  parasitic  growths  are  very  general,  whilst  iu  the 
SpongiadiE  they  are  often  wanting. 

3.  The  penetration  of  the  parasites  appears  to  take  place 
in  two  ways — a  mechanical  and  a  chemical.  The  latter 
is  douhtlesB  the  case  in  all  calcareous  skeletons,  in  which 
scarcely  any  other  supposition  can  be  entertained  except 
that  the  parasitic  growth,  as  it  advances,  dissolves  the  car- 
bonate of  lime  contained  in  the  tissue,  by  the  secretion  of  an 
acid.  Whether  this  be  carbonic  acid,  or  one  of  an  organic 
nature,  must  be  determined  by  future  inquiry.  All  that  can 
now  be  remarked  ia,  that  the  supposition  of  the  agent  being 
carbonic  acid  is  hardly  supported  by  the  fact  stated  by 
Bischoff  ('Lehrb.  der  Cbeniischen  Geologic,'  ii,  p,  1136},  that 
oyster  shells  are  far  more  difficultly  soluble  in  water  contain- 
ing carbonic  acid  than  are  chalk  or  powdered  calcspar ;  and 
which  is  in  accordance  with  the  presei-vation  of  sliells  and 
the  other  bard  tissues  in  question  iu  sea- water  which  con- 
tains carbonic  acid.  Were  It  the  case  that  the  hard  struo- 
turcs  concerned  contained  more  organic  material  than 
at  any  rate  the  bivalve  shells  and  stony-corals  actually  pos- 
■essj  it  might  also  )>e  supposed  that  the  fungi  first  attacked  the 
organic  substance  (which,  it  is  true,  is  very  doubtful),  and  then 
removed  the  carbonate  of  lime  by  the  secretion  of  carbonic 
acid.  However  this  may  be,  it  appears  that  in  any  case  the 
solution  of  the  calcareous  matter  takes  place  only  at  the  ter- 
minal, growing  end,  since  the  fungus-filaments  are  never 
lodged  in  wide  vacuities,  but,  on  the  contrary,  throughout  their 
course  are  closely  surrounded  by  the  hard  tissue.  It  is  also  to 
be  remembered,  that  it  is  difficult  to  perceive  what  becomes  of 
the  dissolved  carbonate  of  lime.  It  cannot  well  remain  in 
the  fungus-filaments ;  whilst,  on  the  other  hand,  when  their 
often  veiy  considerable  length  ia  considered,  it  is  difficult  to 
suppose  that  it  is  conveyed  through  them  and  deposited  on 
the  exterior;  and  yet  any  other  supposition  seems  scarcely 
possible,  and  the  more  especially  a&  the  probable  existence 
of  a  continuous  recipracal  action  between  the  water  aud 
the  filaments  at  the  surface  of  the  shell  should  not  be  lost 
sight  of. 

In  the  case  of  the  spouges,  a  mechanical  penetration  of  the 
fungi  may  be  supposed  to  take  place,  since  it  is  impossible 
to  conceive  in  what  way  they  can  be  enabled  to  dissolve 
such  a  resistant  substance  as  the  horny  skeleton  of  these 
cirestui'es.  An  analogous  mechanical  penetration  is  wit- 
oeseed  in   \he  passage  of  pavaaites  tUrow^h  cellnlose-mem- 
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branes,  and  would  require  merely  a  certain  displacement  of 
the  molecules  of  the  tissue,  whk-h  certainly  takes  place  in 
naoist  sponge-fibrea,  as  is  obvious  from  their  powerfully  ab- 
sorbent property. 

4.  With  respect  to  the  nature  of  the  parasitea,  Wedl  and 
I  are  so  far  not  in  accord,  that  he  describes  them  as  multi- 
celUitar  plants,  and,  indeed,  aa  algts,  whilst  I  regard  them 
as  unicellular  fwng't.  With  respect  to  the  uni-  or  multi- 
cellular nature  of  the  growths,  I  think  my  new  is  supported 
by  the  circumstance,  that  on  the  close  survey  of  numerous, 
and  more  particularly  of  the  wider  canals,  no  trace  of  k 
partition -wail  has  anywhere  been  perceptible.  Wniilst,  a« 
to  the  question  of  their  being  Algie  or  Fungi,  it  is  not  for 
me  to  give  a  reply,  inasmuch  as  it  is  well  known  that 
botanists  do  not  liud  it  easy  to  draw  good  lines  of  distinction 
between  the  tvo  divisions,  and  that  the  first  botanical 
authorities  entertain  opposite  ^-iews  vrith  respect  to  certain 
diTisioQs.     ( Vide  Nageli,  '  Gattuug.  eiuzell.  Algen,'  Ziirich, 

1849,  pp.  1,  2  ;  and  Verhandl.  d.  beutsch.  Naturf.  in  Bonn; 
Cohn,  'Eotwicklung  der  uiederii  Algen  und  Pilze,'  Berlin, 

1850,  p.  139  et  »eq.  ;  and  Pringaheim  in  Jahr ,  f.  wisa. 
Botaii.  1,  2,  p.  28i  et  seq.)  It  cannot  be  denied  that  the 
beautiful  networks  observed  in  many  situations,  and  analogous 
to  those  of  the  mycelium  of  fungi ,  and  the  mode  of  fmctifica- 
tion,  appear  to  indicate  the  fungoid  nature  of  the  parasitic 
growths;  and  I  shall,  thereforcj  for  the  present,  describe 
them  as  such.  The  naming  of  them  I  willingly  leave  to  those 
who  are  alone  entitled  to  undertake  it. 


Note  to  the  above.     By  Dr.  J.  S .  Bowebbank,  P.R.S.,  &c. 

I  CANXOT  concur  with  Professor  Kolliker  in  the  belief  he 
entertains  that  the  tubular  fibrous  tissue  surrounding  the 
skeleton  fibres  of  the  pieces  of  sponge  I  gave  him  are  ori- 
ginated by  vegetable  parasites. 

The  Sporangia,  figure  3  in  his  paper,  and  other  aimilar 
forms,  are  of  common  occurrence  on  sponge  fibres,  where  no 
such  network  of  tubular  fibre  occurs,  the  saline  matters 
remaining  in  sponges  always  attracting  so  much  moisture, 
as  to  cause  them  to  be  abundantly  infested  with  parasitic 
forms  of  vegetation  ;  but,  notwithstanding  these  favorable 
circumstances,  1  have  never  met  with  this  curious  network 
but  in  three  species  of  recent  ceratose  sponges,  although 
I  have  examined  many  hundred  sptcimeus  of  them.  Another 
&ot  in  favour  of  their  being  really  organic  tissues  of  tha 
•  i^  iknt  my  nntilnr  caBals  oocnr  ia  aiVvtw^u  nfoo^ 
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flpicula  in  my  possession,  aud  iu  these  cases  we  cannot 
reasonably  attribute  thcni  to  the  action  of  parasitic  forms 
of  vegetation. 

When  these  minute  tnbuli  are  completely  separated  from 
their  matrix,  they  still  preserve  all  the  characteristic  appear- 
ance of  eeratode,  and  their  thickened  glue-like  aspect  is 
very  dissimilar  to  the  delicate  translucent  forms  of  minute 
vegetable  tissues. 

The  young  and  immature  fibre  of  the  true  sponge,  much 
less  in  diameter  than  the  adult  fibre,  are  usually  destitute  of 
the  network  of  tubular  structure  that  surrounds  the  others;  but 
this  we  can  scarcely  imagine  would  be  the  case,  if  it  were 
due  to  a  parasitic  vegetation.  The  adult  fibres  are  also  often 
partially  destitute  of  the  tubular  fibre,  in  consequence  of 
its  having  been  stripped  of  the  sheath  that  surrounds  it,  on 
the  inner  surface  of  which  these  minute  tubular  fibres  are 
embedded.  The  stripped  fibres  of  the  skeleton  may  easily 
be  recognised  by  the  faint  diagonal  lines  upon  them,  which 
are  not  visible  through  the  external  coat  of  the  vegetable 
fibre. 

Similar  tissues  to  those  in  sponges  which  I  gave  to 
the  author  occur  also  in  siliceous  fossil  apouges.      These 

1  have  figiired  and  described  in  the  'Annals  and  Magazine 
of  Natural  History,'  vol.   x,   pp.  18  and  84,  Plate  III,   figs. 

2  and  6,  from  green  jaspars  from  India,  and  3  and  4 
from  chalk  flints.  An  identity  of  organization  may  naturally 
be  expected  to  occur  between  the  recent  and  fossil  sponges ; 
hut  it  is  difiieult  to  conceive  these  tubes  to  be  efiected 
by  parasites  under  such  widely  difl'erent  circumstances  of 
time  and  place  as  those  of  the  fossil  and  recent  specimens.  ^^ 


At.viosfheric  Micboobaphy.  On  (Ae  Means  by  which  all  the 
Corpuscles  normally  invisible,  contained  in  a  Deter- 
minate Volume  o/ Air,  mat/  be  collected  tTito  an  infinitely 
small  Space.     By  M.  PorcHET. 

('Compte!  rcndus,'  April,  1860,  p.  74S.) 
I  HAVE  succeeded,  by  means  of  a  very  simple  instrument, 
in  concentrating,  upon  an  infinitely  minute  surface,  all  the 
solid  and  normally  invisible  corpuscles  fioating  in  the  atmos- 
phere,  so  as  to  allow  of  their  being  strictly  appreciated  and 
counts.    By  this  means  we  Gao,i£'we'g\eue,  CRjuosDActteoa 
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a  glass,  and  within  a  space  of  two  square  millimetres,  all  the 
particles  disseminated  in  a  cubic  metre  of  the  sitmosphere,  or 
even  more. 

By  this  new  method  we  liave  proved  once  more  n  fact 
irhich  we  had  previously  advanced.  Wc  have  been  enabled 
to  see  that  the  spores  of  plants  and  the  ova  of  Infusoria,  as 
has  been  cquallj-  recognised  by  MM.  Joly  and  Ch.  Musset, 
were  infinitely  rjire.  even  in  situations  where  they  might  have 
been  expncted  to  occur.  Thus,  in  our  laboratory,  where 
almost  throughout  the  year  microzoa  and  mucedinous  fungi 
are  continually  pullulating,  I  have  been  unable,  in  1000  cubic 
dfcimetres  of  the  air  of  which  I  have  concentrated  the  invi- 
sible corpuscles  by  the  aid  of  my  instrument,  to  find  a  single 
infiisoriaJ  o\"um,  nor  a  single  spore. 

The  volume  of  air,  however,  just  stated  is  erroneous,  when 
compared  with  the  small  quantity  necessary  to  produce  an 
abundance  of  proto -organisms.  In  fact,  whenever  a  euitable 
infusion  is  employed,  and  placed  in  contact  with  not  more 
than  a  cubic  decimetre  of  air,  that  is  to  aay,  with  the 
thousandth  part  of  the  volume  explored,  millions  of  Infusoria 
or  of  Cryptogamia  are  almost  always  sure  to  make  their 
Appearance  in  it. 

The  instrument  which  we  employ  to  concentrate  the 
atmospheric  corpuscles  is  constructed  as  follows.  It  is 
formed  of  a  glass  tube,  closed  hermetically  at  eacli  end  by 
copper  stop-cocks.  The  upper  stop-cock,  which  is  fixed, 
receives  a  copper  tube,  terminated  exteriorly  by  a  very  small 
funnel,  whilst  internally  it  is  tlrawn  out  into  a  very  fine  point, 
the  opening  of  which  does  not  exceed  O'oO  mm.  in  diameter. 
By  the  lower  stop-cock  a  flat,  circular  disc  of  glass  is  intro- 
duced into  the  apparatus,  which  is  placed  at  the  distance  of 
one  millimetre  from  the  elongated  point  of  the  tube.  The 
apparatus  is  then  closed,  and  the  interior  is  placed  in  com- 
munication with  an  aspirator,  by  means  of  a  tube  which 
traverses  the  lower  stop-cock. 

When  the  aspirator  is  put  into  action,  the  surrounding  air 
being  sucked  in,  passes  through  the  tube,  and  issuing  from 
its  pointed  extremity,  strikes  upon  the  glass  disc,  and  deposea 
on  its  surface  all  the  atmospheric  corpuscles  contained  in  it, 
precisely  in  the  same  way  that  in  Marsh's  apparatus  the 
metallic  particles,  issuing  from  it,  are  deposited  on  the  plate 
of  porcelain.  The  more  hiJky  particles  all  collect  into  a 
small,  central  heap,  which,  however,  does  not  exceed  a  milli- 
metre in  diameter ;  whilst  the  others  only  radiate  at  a  little 
greater  distance  around  it. 

When  the  glass  which  has  thus  received  the  jet  of  air  ia 

TOt.   Till,  - •     '         '  tt 
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extracted  with  care  and  examined  under  the  microscope,  there 
will  be  found  concentrated  upon  it,  and  on  a  surface  of 
extreme  minuteness,  all  the  corpuscles  which  float  invisibly 
in  a  volume  of  the  atmosphere  relatively  immense,  and  whi<^ 
can  be  accurately  determined  by  calculation  from  the  known 
capadty  of  the  aspirator. 

In  order  to  give  the  apparatus  still  greater  precisioUj  and 
to  preclude  the  possible  escape  of  any  corpuscles,  even  amoaz 
the  most  minute  and  lightest,  the  glass  disc  may  be  covered 
with  some  adhesive  substance.  By  this  means  every  particle, 
without  exception,  will  be  attached  to  the  surface  at  the  very 
spot  to  which  the  current  of  air  conveys  it. 

If  it  be  preferred,  the  corpuscles  may  be  disseminated  upon 
the  glass  disc,  if  the  tube  be  terminated  not  by  a  single 
minute  orifice,  but  by  a  small  flat  diaphragm,  perforated  like 
the  rose  of  a  watering-pot. 

On  the  other  hand,  whibt  my  aeroacojje,  as  it  may  be 
termed,  clearly  demonstrates  that  that  abundance  of  germs  of 
which  so  much  talk  is  made,  but  which  has  never  been  shown, 
nowhere  exists  in  the  air  :  by  a  series  of  comparative  expe- 
riments in  sowing  the  atmospheric  corpuscles,  under  circum- 
stances favorable  to  the  development  of  the  pro  to- organisms, 
I  have  never  seen  that  the  soil  thus  sowed  was  more  fecund 
than  that  which  had  not. 

Nevertheless,  if  we  were  able,  as  is  pretended,  to  sow 
cryptogams  or  inicrozoa  collected  from  the  air  by  means  of 
bcdls  of  cotton,  it  is  evident  that  every  time  these  atmospheric 
corpuscles  were  placed  in  suitable  circumstances,  a  quantity 
of  proto- organ  isms  would  also  be  developed  proportionate  to 
the  amount  of  atmospheric  detritus  employed.  But,  I  repeat, 
experience  has  refuted  all  such  pretensions. 

In  similar  vessels,  under  glass-bells  of  the  same  capacity, 
at  identically  the  same  tennperatures  and  degrees  of  pressure, 
and  in  equal  quantity,  flour-paste,  sowed  with  atmospheric 
corpuscles,  has  never  shown  itself  more  fecund  in  orga- 
nisms than  that  which  had  not  undergone  this  preparation. 
This  sowing  was  very  readily  effected,  either  by  the  aid  of  a 
fine  muslin  tamis,  to  disseminate  the  spores,  if  there  had 
been  any ;  or  simply  by  the  exposing  of  the  vessels  in  situ- 
ations where  the  air  had  been  agitated,  in  order  to  secure  an 
abundant  deposit  of  its  corpuscles.  Vessels  thus  sowed,  and 
those  carefully  covered  over,  were  equally  fertile.  Further 
than  this,  some  Nile  mud,  heated  for  an  hour  to  160°  C,  and 
reduced  to  powder,  was  not  less  prolific  than  that  which  had 
not  been  submitted  to  that  temperature.  Nevertheless,  af- 
cording:  to  the  opinion  opposed  to  us,  the  contrary  of  what 
we  observed  should  have  iak.en  gWe.    'A'e\i8.ve,  moreovec. 
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sowed  many  other  bodies^  and  have  founds  in  all  these  cases^ 
that  the  atmospheric  dust  was  never  more  productive  than 
they^  and  often  even  not  so  much  so. 

It  seems  to  me^  I  would  say  in  conclusion^  that  whenever 
an  experimenter  asserts  that  he  collects  in  the  atmosphere 
ova  or  spores  of  proto-organisms^  he  should  be  required  to 
show  them.  Several  of  these  germs^  in  fact^  are  perfectly 
well  known.  Such^  especially,  as  divers  spores  of  Muce- 
dineae^  in  which  certain  modes  of  illumination  discover 
microscopic  characters  altogether  peculiar;  and  the  same 
with  the  ova  of  several  Polygastricae. 

[The  author  proposes  to  employ  his  instrument  for  the 
microscopic  analysis  .of  the  air  of  hospitals  and  marshes,  &c.^ 
and  promises  to  communicate  the  results  on  a  future  occa- 
sion.] 


^  Manual  of  the  Stib-kitiffdom  Protozoa.     By  Joseph  Beat 
GkeenEj  B.A.      London;  Longmans. 

We  learn  from  the  preface  to  this  little  vohime,  that  it  "is 
the  first  of  a  series  of  similar  treatises  on  the  several  depart- 
ments of  the  animal  kingdom ; "  and  from  the  cover  of  the 
book  we  find  that  it  is  intended  to  herald  a  series  of  scien- 
tific raanuaU.  A  manual  of  systematic  botany  is  in  pre- 
paration by  the  distinguished  professor  of  botany  in  the 
University  of  Dublin.  Professor  Greene's  work  is  a  capital 
commencement  of  the  series.  In  beginning  with  the  Pro- 
tozoa, the  author  had  a  subject  of  some  difficulty  with  which 
to  commence,  but  just  such  a  one  aa  an  ardent  and  in- 
dustrious student  would  be  glad  to  deal. 

Mr.  Greene  does  not  stop  to  theorise,  but,  after  a  short 
introduction  on  the  general  principles  of  zoology,  he  at  once 
proceeds  to  define  the  group  Protozoa,  which  he  makes  to 
include  the  following  families : —  ^h 


1.  Rhizopoda, 

2.  Polycystina, 

3.  " 


4.  ThalaasicoHid<e,         ^^^H 

5.  Gregarimdee,  ^^^H 

6.  Infusoria.  ^^^ 

All  these  groups  are  of  especial  interest  to  the  micro- 
Bcopist,  and  constitute,  in  fact,  the  great  zoological  field  in 
which  he  is  called  to  labour.  We  cannot  follow  Professor 
Greene  through  these  groups  to  give  his  views  of  their  con- 
stitution, but  we  can  cordially  recommend  the  volume,  as 
giving  by  far  the  most  advanced  account  that  we  know  of 
amongst  manuals  devoted  to  zoology.  Although  the  author 
shows  that  he  is  quite  conversant  with  the  recent  literature 
of  Protozoa,  the  work  hears  indications  of  original  inves- 
tigation in  many  of  the  forms  of  animals  to  which  it  W^M 
devoted. 


*  ««^ 


I  The  Nature-printed  British  Sea-weeds,  a  History,  accompanied 

[  by  figure*  and  dissections,  of  the  Algie  of  the  British  Isles. 

I  By  W.  G.  JoaNSTONB  and  Alexander  Ckoall.     Nature- 

L  printed  by  Henrv  Bradburv.     Vol,  II,  Rhodoaperme.T, 

^^H      Fani.    X — xiii.      Vol,    III,    MelanospermeEe.      Vol,    IV, 
^^^b   Cblorospermeie.     London  ;  Bradbury  and  Evans. 

H^^  In  the  first  number  of  our  present  volume  vre  noticed  the 
I        first  volume  of  this  beautiful  work,  and  it  ia  a   matter  of 
r       surprise  that  we  should  be  called  upon  to  notice  not  only  a 
second,  but  a  third  volume,  before  the  close  of  the  year. 
I        Such  good  speed  is  both  creditable  to  publisher  and  authors, 
for  the  work  that  has  been  done  must  not  be  measured  by  the 
I        size  of  the  volumes,  but  the  care  that  has  been  liestowed  both 
\        on  the  letter-press  and  illustrations.     The    second  volume 
brings  us  to  the  end  of  the  Rhodosperms,   and  is  equally 
successful  with  the  first  in  giving  the  correct  forms  of  these 
charming  sea-weeds.  The  third  volume  is  devoted  to  the  Mela- 
nosperms,  and  here  the  uature-printer  has  had  more  thau  ordi- 
nary difficulties  to  contend  vrith,  the  thick  and  leathery  forma 
of  bladder  wraeks,  with  the  gigantic  fronds  of  Laminaria, 
seemed  as  if  they  would  defy  any  attempt  to  induce  them  to 
I        produce  a  presentable  picture  of  themselves.   But  by  selecting 
I        young  and  delicate  specimens,  even  Fucus  nodosvs  and  Lami- 
naria digitata   are  made  fit  companions  for  those  who  trust 
to  artistic  skill  for  a  place  on  the  drawing-room  table.     As  in 
the  former  volume,   each   nature-print   is  accompanied   by 
drawings  of  microscopic  structure,  which  will  be  found  of 
great  value  to  those  who  pursue  their  sea-side  studies  by  the 
I        aid  of  the  microscope. 

The  second  volume  is  dedicated  to  Dr.  R.  K..  Greville,  of 

'        Edinburgh,  whose  classical  work  on  the  '  Cryptogamic  Flora 

of  Scotland'  is  known  wherever  the  science  of  botany  is  pur- 

'        sued ;  and  the  third  is  appropriately  inscribed  to  Dr.  "W,  H. 

I  Harvey,  of  Dublin,  to  wliom  all  writers  on   the  family  of 

AIg«  are  so  greatly  indebted.      "Whilst  going  to  press  we 

have  received  the  fourth  volume  of  this  beautiful  work,  which 

new  forms  the  most  complete  monograph  we  possess  of  the 

AlgSB  of  Great  Britain.     The  last  volume  contains  a  synopsis^ 

an  index,  an  introduction,  and  a  bibliography. 


Memoir  on  Ike  Spermoqones  and  Pycnides  of  Filament- 
oLs,  FruticulosEj  and  Foliaceous  Lichens.  By  W. 
Laudeh  Likdsav,  M.D.,  F.L.S. 

This  very  able  and  laborious  memoir  was  published  in  the 
'  Transactions '  of  the  Royal  Society  of  Edinburgh,  and  we 
call  the  attention  of  our  readers  to  it,  as  afi'ording  by  far  the 
most  exhaustive  account  yet  published  of  the  minute  struc- 
ture of  the  lichens.  Dr.  Lindsay,  in  his  papers  in  this 
Journal,  on  the  genus  Abrothallus,  and  on  the  structure  of 
Zecidea  Ivgubris  (vol.  v),  commenced  that  line  of  investiga- 
tion, which  he  has  carried  out  in  this  memoir  to  a  lai^ 
section  of  the  whole  family  of  lichens.  In  his  introduction, 
the  author  draws  attention  to  some  of  the  diiEculties  which 
impede  the  progress  of  the  inquirer  in  the  path  he  has 
chosen  for  investigation. 

"  Spermogonological  iuTCstigations  are  surrounded  by  many 
and  serious  difficulties ;  and  it  is,  perhaps,  but  justice  to 
those  botanists  who  have  hitherto  avoided  the  study  of  the 
reproductive  organs  of  lichens  here  to  state  what  some  of 
these  difficulties  or  obstacles  are.  Prior  to  the  introduction 
of  the  microscope,  bodies  so  miniite  as  spermogones  and 
epermatia  could  not  possibly  have  been  properly  studied. 
But  even  at  the  present  day,  when  microscopes  abound,  it 
is  to  be  feared  that  few  of  our  best  lichenologists  are  well 
versed  in  histology  and  the  use  of  the  microscope.  It  can 
scarcely  be  denied,  further,  that  many  botanists  have  been 
too  much  mere  classiticators  or  name-givers;  they  have 
devoted  attention  too  exclusively  to  the  discrimination  of 
species  and  varieties,  to  the  neglect  of  minute  anatomy  and 
physiolc^,  as  studied  by  the  aid  of  microscopy  and  che- 
mistry. Continental  botanists  are  infinitely  before  us  in  the 
latter  respect;  we  can  show  little  or  nothing  in  botanical 
microscopy  comparable  with  the  productions  of  the  French 
school  of  observers,  as  published  in  the  '  Annales  des  Sciences 
Naturelles,'  or  to  those  of  the  German  school,  as  given  in  the 
'  Botanische  Zeitung.'  But  the  possession  of  a  good  micro- 
scope,  facility  in  microscopical  manipulation,  and  a  fami- 
liarity with  the  general  principles  or  facts  of  physiological 
botany,  are  not  the  only  requisites  or  qualifications  for  in- 
vestigations in  spermogonology.  The  observer  must  be  pos- 
sessed of  unwearied  patience  and  perseverance ;  he  must 
expect  to  meet,  and  he  must  bring  to  his  task  a  deter- 
mination to  surmount  and  conquer,  endless  difficulties 
and  disappointments.      I    have    now    examined    carefully. 
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under  the  microscope,  as  I  have  already  stated,  many 
thousand  specimens  of  lichens  from  every  part  of  the  known 
world,  and,  in  a  large  proportion  of  cases,  with  negative  or 
unsatisfactory  results.  I  have  frequently  examined  most 
anxiously  several  hundred  specimens  of  a  particular  genus  or 
species — for  instance,  Peltigera  and  Siphula — without  once 
having  the  good  fortune  tu  meet  with  its  spermogonea  or 
pycnides.  But,  on  the  other  hand,  in  the  midst  of  dis- 
appointments of  this  nature,  I  have  been  rewarded  occasionally 
hy  the  discovery  of  spennogones  or  pycnides  hitherto  unob- 
served and  undescribed.  It  were  desirable,  fiirther,  that  the 
observer  should  possess  an  almost  unHmited  leisure.  The 
time  consumed  in  manipulations  so  delicate — researches  so 
intricate — is  incredibly  great.  Koerhcr  candidly  speaks  of 
learing  such  investigations  to  those  "  die  bei  grosserer 
Masse  solche  subtile  Studien  verfolgen  kbnnen.*  It  fre- 
quently happens  that  even  a  small  portion  of  tree-bark  or 
rock  contains  several  lichens  belonging  to  the  families  of  the 
Graphideie,  Verrucarus,  and  Lecideie.  Intermixed  with  the 
apothecia  of  these  lichens,  and  with  each  other,  may  be  a 
variety  of  spermogones  and  pycnides.  The  spermogones  and 
pycnides  may  closely  resemble  each  other  in  external  cha- 
racter, or  they  may  differ  considerably.  In  either  case  it  is 
often  most  difficult,  if  not  impossible,  at  the  present  stage  of 
our  knowledge  on  the  subject,  to  determine  to  what  species 
of  lichen  each  kind  of  spermogone  or  pycnide  is  to  be  referred. 
This  is  more  especially  tlie  case  when  tlie  organs  in  question 
are  very  minute,  black,  and  cone-like,  as  in  the  old  genus — 
erroneously  so  constituted — Pyrenothea,  which  is  now  found 
to  consist  almost  entirely  of  the  spermogones  of  other  lichens. 
Such  spermogones  and  pycnides  are  frequently  indistinguish- 
able from  certain  Verrucarijs,  parasitic  fungi,  and  even  para- 
sitic lichens  ;  and  the  only  means  of  deciding  as  to  their  real 
nature  is  by  microscopical  examination.  Again,  the  sper- 
mogones of  some  lichens,  as  Bicosolia  herbacea  and  R.  glo- 
muHfera,  and  the  pycnides  of  others,  as  Peltigera,  so  closely 
resemble  in  external  appearance  the  nascent  apothecia  of  the 
same  species  as  to  be  indistijiguishable  therefrom  without  the 
sid  of  a  microscope." 

Dr.  Lindsay  defines  the  Spermogones  as  follows  : 
"  1 .  External  Form.— They  are  generally  more  or  less  oval 
or  spherical  bodies ;  sometimes  wholly  immersed  in  the  sub- 
stance of  thethallus;  more  frequently  partly  immersed  and 
partly  projecting  on  the  surface  of  the  cortical  layer;  in  some 

"  ■  Systema  Liehenum  Qermaniie,  TOn   Dr.  Q.  W.  Koerber.'     Breslau, 
ISSS,  p.  158. 
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r  cases,  naked  and  sessile,  seated  on  tbe  surface  of  tbe  hoii 

I  zontal  thallus,  or  forming  the  terminations  of  the  ramusc 

^^^  in  the  erect  frutieiilosc  one.  The  immersed  and  eet 
^^^L  immersed  spermogoDcs  are  plunged  in  the  snbstance  of  the 
^^^B  medullary  tissue  of  the  thaltus,  and  they  arc  usually  partly 
^^^P  covered  by  the  cortical  layer,  and  partly  encircled  by  the 
^^^        gonidic  layer." 

T  The  other  organs  to  which  he  more  especially  calls  atten- 

I  tion  in  this  memoir  are  the  Pycnides.     These  are  described 

^^^^         as  follows ; 

^^^L  "The  Pycnides  of  lichens  may  be  described  generally  as 

^^^1  externally  resembling  in  foi-ra,  oulour^  site,  &c.,  the  spermo- 
^^^1  gones,  from  which  they  cau  be  distinguished  only  by  micro- 
^^^1  scopieal  examination.  The  essential  difference  lies  iu  the 
^^^1  character  of  the  contained  corpuscles — the  stylosporea,  though 
^^^1  the  sterigmata  also  differ  from  those  of  the  spermogonea  to 
^^^1  this  extent,  that  they  are  almost  always  simple,  shortish,  and 
^^^1  atoutish,  generating  the  stylos  pores  only  at  their  apices.  The 
^^H  pycnides  consist,  like  the  spermogones,  of  a  — 1.  Capsule;  2. 
^^^  Nucleus,  made  up  of  sterigmata,  with  aiylosporex  instead  of 
^~'  epermatia   however;    3.   Cavity;   and  -i.  Ostiole.     They  re- 

semble outwai'dly,  and  are  frequently  mistaken  for — a.  Sper- 
♦  mogonea  ;    b.  Minute  Vcrrticartas ;  c.  Parasitic  Fungi ;  and 

Cd.  Parasitic  Lecidex,  such  as  those  mentioned  under  the  head 
of  spermogones.  From  all  of  these  bodies  they  can  only  be 
distinguished  by  careful  microscopical  examination. 
"They  resemble  the  organs  known  as  Pkoma,  Septoria, 
Diplodia,  Stc,  which,  according  to  Tulasne,  belong,  as  secon- 
dary reproductive  organs,  to  various  thecasporons  fungi. 
Their  occurrence,  alike  in  fungi  and  lichens,  is  a  strong  link 
binding  together  in  close  alliance  these  two  great  eryptogamic 
families.  They  are  more  plentiful  in  the  lower  than  in  the 
higher;— in  crustaceons  than  foliaceous,  lichens, — or,  in  other 
words,  in  those  species  most  nearly  approaching,  in  other 
particulars  of  their  organization,  the  fungi.  In  crustaceons 
species  they  usually  occur  as  very  minute,  black  perithecia, 
resembhng  the  apothecia  of  Ven-ucaria,  But  in  the  higher 
lichens,  tbcy  are  frequently  much  larger,  more  closely 
resemble  the  spermogones,  and  are  variously  coloured,  as  in 
Peltiffera  and  Alecloria.  In  the  first-named  genus  they  are 
mai^inal,  like  the  apothecia;  in  the  other,  they  are  seated 
sometimes  as  warts  on  the  thalline  filaments,  or  in  the  axils 
of  their  ramifications. 

''  Pycnides  are  sometimes  associated  both  with  spermogones 
and  apothecia ;  sometimes  ^vitli  apothecia  alone,  no  spermo- 
gones being  present.    Occasionally,  pycnides  and  spermogones 
k  occur  without  apothecia,  aa  in  some  species  of  Strigula ;  and 


LINDSAY^   ON    LICHENS.  197 

sometimes  pycnidiferous  states  of  lichens  are  found  just  as 
spermogoniferous  states  are  —  without  either  of  the  other 
forms  of  reproductive  organs. 

"  The  distinction  between  pycnides  and  spermogones  is,  to  a 
certain  extent,  one  of  convenience — one  depending  on  the 
difference  in  character  of  the  contained  corpuscles — not  one 
as  yet  founded  on  essential  differences  in  function,  inasmuch 
as  the  function  of  neither  can  yet  be  said  to  be  thoroughly 
established  or  understood.  Hence  it  may  hereafter  appear 
that  some  organs  now  denominated  pycnides  should  be  really 
regarded  as  spermogones,  as  those  of  Peltigera  and  Alectoria, 
and  perhaps,  though  less  likely,  the  converse, — ^that  some 
organs  now  regarded  as  spermogones  should  be  looked  upon 
as  pycnides,  as  those  of  Lichina ! " 

The  spermogones  and  pycnides  of  the  crustaceous  lichens 
will  be  treated  of  in  a  future  memoir.  In  the  mean  time  we 
are  glad  to  find  that  Dr.  Lindsay  has  imdertaken  to  publish 
a  '  Synopsis  of  British  Lichens,'  in  which  we  understand  the 
lichens  will  be  nature-printed,  and  accompanied  with  drawings 
of  their  microscopic  structure,  by  the  author. 


NOTES  AND  CORRESPONDENCE. 


Another  Objeot  Pinder.— Aa  a  subscriber  to  your  Journal 
from  its  commencement,  and  having  iiei'er  before  troubled 
you  with  a  communication,  I  hope  you  will  not  refuse 
admission  to  one  upon  a  subject  that  has  repeatedly  been 
brought  before  your  readers  already,  but  which,  in  my 
opinion,  will  still  bear  a  little  further  consideration. 

I  allude  to  the  article  of  "Object  Finder."  Almost  every 
microscopist  must  be  too  well  aware  of  the  difficulty  of 
quickly  fiRding  some  particular  scale,  hair,  desmid,  diatom, 
&c.,  &c.,  with  a  very  high  power,  say  a  twelfth  or  sixteenth, 
when  the  atom  which  we  especially  desire  to  examine  is  sur- 
rounded by  hundreds  of  others,  which,  as  we  slowly  roll 
them  over  the  field  by  meane  of  the  traversing-plates,  &c., 
confuse  aud  weary  the  eye,  until  the  operator's  patience  is 
completely  exhausted. 

The  difficulty,  of  course,  is  greatly  enhanced  when,  as 
is  frequently  the  case,  the  embarrassed  seeker  is  eager  to 
exhibit  the  minute  particle  to  friends  who  are  anxiously 
awaiting  his  success.  It  is,  therefore,  no  wonder  that  so 
much  ingenuity  has  been  exerted  to  devise  various  means 
to  enable  us  to  pounce  at  once  upon  the  desired  object, 
without  that  almost  interminable  bungling  that  I  have  de- 
scribed. But  I  believe  they  have  all,  more  or  less,  been 
found  unaatisfactory ;  some  depending  on  unsightly  circles, 
8tc.,  scratched,  or  otherwise  marked,  on  the  object-slider 
itself;  others  consisting  of  various  kinds  of  plates,  finely 
graduated,  the  said  graduations  requiring  to  be  found, 
focussed,  adjusted,  &c,,  and  the  said  plate,  moreover,  being 
itself  a  separate  piece  of  apparatus,  to  be  looked  for,  and 
adapted  to  the  instrument,  whenever  its  use  may  be  required. 

Now,  all  this  time,  there  has  been  iu  existence  an  appa- 
ratus that  forms  (or  should  form)  part  of  every  complete 
microscope;  and  which  L  verily  believe  to  be  the  best 
"  finder"  that  can  be  used. 

I  allude  to  the  instrument  called,  in  opticians*  catalogues, 
a  "  double  nose-piece." 

Id  order  to  shorten  the  labour  of  finding  an  object 
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r  high  power,  1  hace,  for  years,  been  in  tbe  habit  of 
ig  a  low  power  as  a  finder,  and  then  bringing  the 
object  into  the  exact  centre  of  the  field  {which  is  greatly 
facilitated  by  the  use  of  that  neat  contrivance,  the  moveable 
pointer,  without  which  no  eye-piece  is  complete),  change 
the  powers  by  screwing  off  the  low  power,  and  screw- 
ing on  a  high  one ;  then,  on  bringing  down  the  high 
power  to  focus,  if  the  achromatics  are  truly  centred  (which, 
of  course,  they  will  be,  if  the  maker  has  done  his 
duty),  the  desired  object  will  still  be  found  in  the  centre 
of  the  field,  This  mode  of  finding,  as  I  can  amply 
testify,  is  perfectly  effective;  but  the  heavy  objection  to  it  is 
the  Jiggle-niggling  (I  like  e^cpressire  words)  process  of  screw- 
ing and  unscrewing.  Still  I  found  it  far  better  to  do  it  than 
to  waste  time  in  the  tedious  hunting  I  have  described. 

Matters  stood  thus  with  me  when  I  first  heard  of  the 
aforesaid  "  nose-piece."  Its  construction  was  described  to 
me,  and  it  was  recommended  merely  for  what  it  is  in.  the 
catalogues,  viz.,  "  a  ready  mode  of  changing  one  power  for 
another,  without  the  trouble  of  screwing  and  unscrewing." 
But  I  immediately  saw  further  than  that;  "for,"  said  I,  "it 
is  evident  to  me  that,  if  properly  made,  it  must  also  be  the 
best  'finder*  that  can  be  used." 

Accordingly,  having  procured  one,  1  was  greatly  pleased 
to  find  my  expectations  amply  borne  out  by  fact ;  and  ex- 
claimed, "  Thia  ia  tlie  verj'  thing  I  have  so  long  been  wanting : 
EUREKA  !" 

And  1  am  in  hope  that  I  am  the  first  who  has  "  found  it 
out ;"  I  mean,  this  particular  application  of  it ;  for,  as  to 
the  said  nose-piece  itself,  it  is  really  nothing  new,  being,  in 
fact,  merely  a  slight  modification  of  the  venerable  old  "wi- 
lens  wheel,"  with  which  what  we  now  call  the  "  ante- 
diluvian microscopes"  were  usually  supplied.  I  have  one 
still  by  me,  purchased  more  than  thirty  years  ago;  and 
I  have  no  doubt  that,  aa  the  '■'  march  of  improvement" 
advances,  we  shall,  in  due  time,  have  the  full  complement  of 
two-inch,  one-inch,  half,  quarter,  one-eighth,  and  one- 
sixteenth,  mounted  and  acting  exactly  on  the  principle  of 
a  six-barrelled  revolver. 

But  to  come  to  the  practical  application  of  the  matter  in 
hand, — the  power  I  recommend  as  a  finder  is  one  of  those 
luxurious  one  and  a  half  inch  powers  made  by  Mr.  Ross, 
which  exhibits  a  beautifully  fiat  field,  of  great  extent ;  and 
which  I  consider  as  low  a  power  aa  we  ever,  practically, 
require. 

On  focusing  with  thia,  we  shall,  in  many  cases,  see  at  one 
view  all  the  objects  on  the  slider ;  but,  if  not,  a  slight  move- 
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ment  of  the  traversing-plates,  &c.,  will  exhibit 
have  then  merely  to  place  the  one  we  wish  to  subject 
enormous  power  at  the  end  of  the  "  pointer."  Change  the 
powers  (which,  by  means  of  the  noae-piece,  is  done  literally 
in  the  twinkling  of  an  eye),  bring  down  the  high  power  to 
focus,  and  instantly  we  see  the  tiny  speck  (which  before 
seemed  sticking  on  the  point  of  the  needle  in  the  centre  of 
the  field),  now  swelled  out  so  as  to  fill  the  entire  field,  and  in 
many  cases  far  beyond  its  limits;  so  that  we  must  "traverse" 
it,  and  esamine  part  at  a  time. 

Oh,  it  ia  admirable !  and  the  velocity  with  which  it  may  be 
done  must  be  seen  to  be  duly  appreciated.  Let  any  doubtful 
amateur  call  on  me,  and  bring  his  circle-finder,  his  angle- 
finder,  or  his  graduated  plate-finder,  ifcc.,  &c.,  and  I  will 
undertake  to  convert  him  to  the  nose-piece  finder  in  a  very 
short  time,  and  so  perfectly,  that  he  will  not  have  the  least 
desire  to  fall  back  upon  any  other. 

Indeed,  it  would  be  a  very  amusing  contest  to  see  a  meet- 
ing of  several  sharp-eyed  and  nimble-fingered  microscopista 
trying  their  finders  against  time;  each  using,  of  coui-se,  the 
aame  object,  and  timed  by  the  same  observer  from  the  second- 
hand pointer  of  a  watch ;  the  watchman  saying,  "  Now," 
when  tlie  operator  was  to  commence  his  seai-ch,  and  the 
searcher  exclaiming,  "Found!"  the  instant  he  had  centred 
the  object,  and  brought  it  to  focus  with  the  high  power.  In 
order,  however,  to  give  a  plate-man  some  idea  of  the  superior 
speed  of  the  nose-piece  finder  j  I  will  give  a  single  example. 

I  took  a  slider  of  fossil  animalcules,  the  part  containing 
the  objects  exposing  a  circle  of  full  seven  tenths  of  an  inch 
in  diameter ;  the  whole  of  that  extent  being  crammed  with 
dibria  of  various  kinds,  amoug  which  is  a  very  fine  specimen 
of  that  beautiful  object,  the  CraspedodUcus  eltyans  of 
Ehrenberg,  Placing  this  slider  on  the  stage,  and  focusing  it 
with  a  one-eighth,  I  began  to  "  traverse"  the  circle ;  and 
may  truly  say,  with  as  much  care  as  if  anxious  to  exhibit 
object  to  a  waiting  friend,  whose  time  was  "  almost 
pired,"  &c. 

After  spending  full  five  minutes  in  vain,  I  reversed  the 
nose-piece,  thus  applying  the  inch  and  half;  and  I  found 
that  I  could  focus  the  objects,  find  out  the  desired  one, 
move  it  to  centre,  reverse  the  nose-piece,  and  bring  the  one- 
eighth  to  focus,  within  ten  seconds.  In  a  subsequent  trial 
I  did  the  same  in  six  seconds,  or  the  time  in  which  one  can 
moderately  count  ten. 

I  do  not   believe   that  any  one  of  the  methods  usui 
employed  can  be  made  to  equal  this. 

Bat  here  an  objector  may  aay,  "  Well,  but  after  all. 
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ft-piece  tinder  in  not  witliout  objection;  for  it  is  "a 
_  mtte  piece  of  apparatus,  to  lie  looked  for,  and  adapted  to 
tbe  instrument  whenever  its  use  may  be  required ;"  and, 
moreover,  tlie  screwing  of  it  on  and  off  will  surely  cause 
mucli  more  of  what  you  are  pleased  to  term  "  figgle-niggling," 
than  tlie  use  of  a  graduated  finder,  &c.  To  this  I  answer, 
"  No.  such  is  not  the  case.  There  is  no  occasion,  at  any 
time,  to  remove  the  nose-piece,  any  more  than  to  remove 
the  stage  or  the  reflector,  I  keep  mine  on  at  all  times, 
with  its  finding-lens,  the  IJinch,  firmly  screwed  to  it  as 
a  permanent  fixture ;  any  higher  power  being  adapted  to 
the  other  end  of  the  revolving  arm." 

This  is  all  I  have  to  say  upon  a  subject  which,  I  fear, 
is  very  much  like  that  of  Columbus's  egg ;  for  I  fully  expect 
to  be  told,  that  "  any  one  might  have  seen  the  applicability  of 
the  nose-piece  as  a  finder,"  &c.  No  doubt  of  it ;  but  the 
quettion  is,  Ana  "  any  one"  seen  it  ?  Meanwhile,  1  rest  in 
nope  that  it  is  a  new  idea. 

Before  laying  down  the  pen,  I  should  like  to  take  this 
opportunity  of  entreating  microscopists  in  general  to  urge  our 
opticians  to  direct  their  attention  more  to  the  Binocular 
Microscope  than  they  have  hitherto  done.  I  am  pcrsunded 
that  it  is  capable  of  being  brought  far  nearer  perfection 
than  it  has  yet  been.  For  Nacliet's  instrument,  though 
praised  by  a  great  authority,  is  &adly  wanting  in  definition ; 
and  the  flaming  account  of  the  American  improvements 
(given  in  your  Journal,  No.  V,  p.  23),  is  I  am  informed, 
fearfuUy  overdrawn  !  Our  English  makers  say  the  difficulty 
is  caused  by  the  binocular  principle  reducing  the  angle,  and 
thus  causing  indistinctness. 

But  may  there  not  be  some  way  discovered  of  getting 
over  this?  To  those  whose  eyes  are  equally  perfect,  it  is 
very  annoying  to  have  to  peep  with  one  only  at  a  time, 
instead  of  using  both  at  once,  with  as  much  ease  and  comfort 
as  we  use  an  ordinary  pair  of  spectacles.  It  is  also  the  cause 
of  that  injury  to  the  sight  of  which  so  many  microscopists 
complain.^ — Henry  U.  Janson,  Pennsylvania  Park,  near 
Exeter. 


The  Object  Cabinet.— I  have  endeavoured,  in  the  accompany- 
ing drawings,  to  give  some  idea  of  a  cabinet  for  microscopical 
prcparatioiia  that  I  have  now  had  in  use  for  some  time,  and  have 
found  exceedingly  convenient,  from  the  great  ease  with  which 
any  particular  slide  may  be  found,  and  from  other  advantages 
which  I  shall  briefly  point  out.  It  may  be  described  as 
ftdlows,     Drjiirizig  No.  I  exhibits  the  cabinet  cr^xv^  doAi 


of  its  principl 


features,  namely,  facility  of  reference,  which  is  further  in- 
creased by  the  quickness  with  which  the  several  learefl  can 
be  turned  over.     Drawing  No.  2  is  an  end  view  of  the 


showing  some  of  the  <ictaila  of  us  construction,  and  tin 
manner  in  which  the  ehdes  lie  on  both  sides  of  each  leaf. 
It  consists,  as  represented  in  these  drawings,  of  four  pieces 
or  leaves  of  thin  wood,  or  other  suitable  material,  having 
thicker  slips  fastened  at  either  side,  for  the  purpose  of  keep- 
ing the  slides  from  touching  one  another  when  the  cabinet 
is  closed.  Each  leaf  has  also,  as  shown  in  the  first  drawing, 
three  pieces  of  narrow  elastic  banding,  fixed  across  it  from 
side  to  side;  and  these  are  divided  off  into  the  requisite 
number  of  spaces  by  thread  or  silk  passing  through  the 
boards,  th\is  making  a  separate  compartment  for  every 
object,  which  is  kept  firmly  in  its  place  by  having  the  band 
aomewbat  stretched  in  putting  on.  The  cabinet,  which  from 
Jis  form  may  be  proiierly  called  &  "  Wok  cB,\niu^,"  ha*  two 
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light  covers,  and  may  either  be  fastened  by  an  ordinary 
brass  clasp,  or  by  a  lock,  as  in  the  drawing ;  at  either  end  is 
a  small  leather  or  cloth  flap  to  keep  out  the  dust.  The  one 
figTired  as  above  will  contain  twelve  dozen  objects ;  bnt  by 
putting  eight  slides  in  a  row,  and  doubling  the  number  of 
leaves,  a  single  cabinet  would  hold  384  Bpecimens;  but  both  the 
size  of  it,  audthenmuber  of  objects  it  may  be  made  to  con- 
tain, is  more  a  matter  of  indii-idual  convenience  than  other- 
wise ;  and  where  the  quantity  of  aiiy  particular  class  of  objects 
is  sufficient,  separate  cabinets  might  be  had  for  each,  as  for 
instance,  DiatomacoEe  and  DeamidiaceEe  insect  prepara- 
tions, &c.,  &c.  Besides  the  ease  of  reference,  which  may  bo 
fiirthcr  facilitated  by  an  index  (each  space  being  numbered), 
and  by  having  particular  classes  of  objects  in  separate  books, 
as  above  proposed,  the  cabinet  can  be  carried  about  front 
place  to  place,  without  in  any  way  disturbing  or  moving  the 
specimens ;  and  this  is  sometimes  an  advantage,  although  but 
a  trifling  one. 

I  have  lately  been  given  to  understand  that  this  form 
of  cabinet  is  not  altogether  new,  and  that  I  cannot  lay  claim 
to  having  been  the  first  to  propose  it ;  yet  I  have  ventured  to 
put  forward  the  above  drawings  and  description,  from  the 
circumstance  of  my  own  having  met  with  bo  much  approval 
from  every  one  who  has  seen  it,  and  as  I  am  not  aware  that 
the  plan  has  as  yet  been  adopted  or  brought  specially  forward 
in  any  way. — James  Smith,  21,  Soley  Terrace,  Pentonville. 


A  new  PolariEing  Stage. — The  accompauj'ingdrawiiigs  show 
two  different  constructions  of  a  selenite  or  polarising  stage, 
which  I  have  designed  to  obviate  a  slight  difficulty  in  the 
eiamination  of  objects  by  polarised  light,  viz.,  that  of 
having  to  alter  the  focal  adjustment  of  the  microscope  every 
time  the  selenite  is  placed  under  the  object  to  be  examined, 
or  removed  from  it ;  but  by  the  use  of  either  of  the  above 
forms  of  stnge,  the  particular  object  to  be  examined  having 
been  once  found  and  properly  focused,  it  can  be  viewed,  in 
the  first  place,  by  the  polarising  prisms  alone,  and  after- 
wards with  the  selenite  interposed,  which  can  be  exchanged 
for  one  or  more  of  different  tints,  without  in  any  way  moving 
or  disturbing  the  slide ;  and  thus  I  conceive  that,  in  instru- 
ments that  are  not  otherwise  specially  adapted  for  the  pur- 
pose, the  various  phenomena  of  polarised  light  (as  applied 
to  the  microscope)  may  be  more  easily  and  satisfactorily 
observed. 

DnittPg^o,}  Bkawa^Mumpietiarai  c^  the  tUtfjie  ^.^WLVk^ 
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from  its  construction,  will  be  of  very  trifling  cost), 
sists  of  an  upper  plate  with  raised  edge!>,  for  the  pv 


holding  tiie  object- slide,  and  an  under  plate  on  which  I^M 
place  the  selenite,  while  to  it  are  fixed  two  Email  pins,  cor- 
responding to  two  holes  in  the  stage  of  the  microscope,  to 
attach  it,  when  in  use,  to  the  instrument ;  the  same  object 
can,  however,  be  effected  by  the  ordinary  clamping  bar  or 
spring,  where  the  microscope  has  them,  in  which  case  the 
pins  would  not  be  required.  In  the  second  form,  as  shown 
in  drawing  No.  2,  the  selenite  holder  is  fised  on  to  a  a; 


piece  of  tube,  which  turns  round  in  another  piece  fasteuedJ 
the  bottom  plate,  and  in  this  way  the  rotation  of  the  film  is 
effected.  A  very  slight  modification  of  this  form  will  allow  of 
two  or  three  selenitcs  being  superposed  where  required.  The 
selenite  stage  being  fixed  to  that  of  the  microscope,  as  before 
described,  the  necessary  motions  can  be  given  by  the  proper 
screws,  when  the  instrument  has  a  raekwork  stage ;  but  where 
this  is  not  the  case,  the  horizontal  motion  must  be  given 
the  object  itself,  by  sliding  it  along  the  top  plate  on  whii " 
rests. — James  Smith. 

The  CoUeoting^  Bottle. — The  accompanying  drawings  show  the 
design  of  a  collecting  bottle  for  aquatic  larvie,  infusoria,  &c., 
which  may  possibly  be  found  convenient  by  microscopists 
pursuing  that  line  of  study.  It  may  be  briefly  described  as 
follows ; 

Drawing  No.  1  shows  a.  wide-mouthed  glass  bottle,  round 
tbeneok  at  wiucb  a  strip  of  gaUa  -jeicYia.  S»  fa»&,w  uHa 
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a  •  ling)  A)  while  attached  to  it  is  a  smail  socket  of  the 
'aJ,  »,  in  which  the  rod  or  walking-stick  ia  in- 


serted, as  shown  in  drawing  No.  2.  A  stopper  or  cork,  also 
of  gtitta  percha,  c,  formed  so  as  to  admit  of  its  easy  with- 
drawal when  the  bottle  is  in  use,  is  fixed  to  the  socket  by 
a  piece  of  string  of  adequate  length. 

The  bottle,  when  used  for  collecting,  is  fitted  to  the  rod  or 
stick,  as  shown  in  drawing  No.  2,  and  the  stopper  inserted  in 


its  montli,  while  the  strini;  is  held  on  a  finger  of  the  hand 
carrying  the  stick.  The  bottle  may  then  be  plunged  in  the 
water,  in  any  poaitioo  moat  conTenient.  and  guided  to  the 
plue  from  which  the  sample  is  required,  when  a  slight  pull 
at  the  string  remOTes  the  stopper,  allowa  the  water  to  enter, 
carrying  with  it  any  small  insects,  &c.,  that  may  be  near  the 
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bottle  at  the  time.  It  will  be  observed  that  the  etring  is 
passed  through  a  small  ring  at  the  top  of  the  socket :  this 
answers  the  double  purpose  of  preventing  the  loss  of  ttie  cork 
by  its  becoming  detached  from  the  bottle,  and  also  of  saving 
the  bottle  itself,  should  it  by  any  chance  become  loosened 
from  the  stick  while  in  the  water ;  for  iu  this  case,  as  will  be 
seen,  it  will  still  be  held  by  the  string  and  the  cork  to  which 
it  is  fastened.  I  find,  however,  that  practically  there  is  no 
probability  of  this  happeoing,  as  the  gutta  percha  socket 
holds  the  end  of  the  stick  with  a  considerable  degree  of 
firmness,  requiring  some  little  force  to  detach  it.  The  bottle 
can,  of  course,  be  used  at  any  time  without  the  cork,  by 
simply  drawing  the  string  sufficiently  tight  to  keep  it  out  of 
the  way.  I  have  used  gotta  percha  in  the  construction  of 
the  various  parts,  on  account  of  the  extreme  facility  with 
which  it  can  be  moulded  into  the  required  shape,  and  as  any 
one  can  with  it  fit  up  a  bottle  in  a  short  time,  and  at  the  cost 
of  a  few  pence.  But,  doubtless,  several  other  materials  will 
suggest  themselves,  as  convenience  might  place  nithin  reach ; 
the  socket,  b,  for  instance,  might  be  made  of  metal,  with  a 
screw  corresponding  to  one  at  the  end  of  the  stick  or  rod,  so 
as  to  allow  of  the  substitution  of  a  small  net  or  a  knife,  for 
cutting  off"  pieces  of  aquatic  plants,  &c.  It  might  be  found 
convenient  by  some  to  have  the  cork  permanently  fixed  to 
the  mouth  of  the  bottle  by  means  of  a  slight  spring  (which 
may  be  applied  in  various  ways) ;  it  would  thus  be  always 
ready  for  use,  and  the  puUing  of  the  string  would  only  lift  up 
or  draw  aside  the  cork,  which,  returning  immediately  to 
its  place  on  slackening  the  string,  might  keep  in  some  of  the 
la^er  insects  that  would  perhaps  otherwise  escape. — James 
Smith. 

On  an  Erecting  Prism, — The  instrument  represented  in  the 
annexed  cut  is  intended  to 
supply  the  place  of  tlie  lirat 
erecting  prism  constructed 
by  us,  the  use  of  which  is 
attended  with  some  incon- 
veniences. Being  placed 
above  the  upper  lens,  it 
obliges  the  eye  to  be  held 
at  some  distance  from  the 
focus  of  the  ocular;  so  that, 
ill  order  to  obtain  a  view  «f 
the  entire  field,  it  is  neces- 
sary to  alter  one's  position. 
Jn  the  new  instrument,  the  pviam  is  placed  between  -the 
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two  leQsee  uf  the  eye-piece.  It  is  formed  vith  two  penta- 
gonal faces,  A,  B,  c,  D,  t,  and  a,  Bj  h,  a,  r,  joined  at  a 
common  edge,  a,  b,  and  connected  at  the  opposite  end  by 
two  facets,  c,  d,  a,  a,  and  d,  e,  f,  o,  Tlie  solid  formed 
by  these  surfaces  represeuts  pretty  nearly  a  double  wedge, 
of  which  the  edges.  A,  b,  and  D,  a,  are  perpendicular  to  each 
other.  The  way  in  which  the  erection  of  the  image  is  ef- 
fected may  be  readily  conceived.  The  rays  emerging  from 
the  field-glass  enter  by  the  lower  surface,  and  are  reflected  at  i 
upon  the  face  a,  b,  h,  o,  f,  from  which  they  are  again  re- 
flected upon  the  lower  surface  at  the  point  k,  aiid  thence  to  the 
point  L  upon  the  vertical  face  c,  d,  g,  h,  and  lastly  at  the 
point  M  upon  the  other  vertical  face,  d,  e,  p,  o,  from  which 
the  image,  normally  and  completely  erected,  is  again  sent 
back  to  issue  by  the  superior  surface  upon  wliich  the  eye- 
glass is  placed.  Consequently  the 
two  surfaces,  looking  towards  tlie  ; 
lenses  of  the  eye-piece,  are  at  the  ' 
same  time  surfaces  of  reflexion  and 
of  transmission.  All  the  reflexions 
are  total,  except  the  first  at  i. 
The  upper  surface  is  coated  over 
the  space  between  a,  b,  h,  f,  and 
left  free  between  F,  g,  h,  to  allow  the 
image  to  pass. 

The  loss  of  light  is  inconsiderable, 
owing  to  the  energy  of  the  con- 
vergent pencil  put  in  action  ia  this  pnam,  which  may 
be  applied  to  magnifying  powers  far  greater  than  those  usu- 
aUy  employed  in  the  minutest  dissections.  The  combination 
represents  a  weak  ocular ;  so  that  when  the  eye-piece  is  ap- 
proached to  the  objective,  as  small  a  magnifying  power  as 
may  be  wished  is  obtained,— Nac bet. 


On  a  Dark-Orouod  Dlnminator.^I  have  found,  tliat  with  the 
little  iiistniuient  here  represented, 
efl'ects  may  be  obtidned  as  remarkable 
as  those  produced  by  the  ingpiiioiis 
paraboloid  of  Mr.  \A'eDliam,  which  in 
its  construction  demands  so  much  care, 
and  is  too  large  to  be  applied  to  certain 
instruments. 

Our  apparatus   consists  of  a   simple 
cone    of   glass,    whose   summit  is   di- 
rected  towards   the   mirror,  and    base   towards  the  object. 
I'bis  base  forms  a   segment  of  a   sphere,  and   the   centre 


is  blackened  ao  as  to  prevent  the  passage  of  all  direct 
light  to  the  object.  The  arrangement  is  the  same  as  that 
employed  by  M.  Amici  for  the  iUumination  of  objects  with 
one  of  the  coioui-s  of  the  spectrum,  by  making  use  of  the 
solar  light,  and  making  the  cone  more  pointed,  and  of  flint- 
glass,  in  order  to  disperse  the  light  sufficiently.  In  the  cone 
here  represented,  which  is  made  of  crown-glass,  the  dispersion 
is  not  sufficiently  great  to  give  coloured  rays,  and  the  images 
consequently  are  perfectly  colourless. — Nachet. 


On  an  Oblique-Light  niaminator. — In  eases  where  a  very 
oblique  light  is  required  in  order  to  see  very  delicate  lines, 
the  mirror  and  prism  of  An^ici  are  often  insufficient ;  or  at  any 
rate,  they  demand  long  and  tedious  adjustment,  even  with 
objectives  which  bring  out  with  tolerable  facility  the  most 
difficult  tests.  I  have  found  that  a  very  simple  means  of 
eSecting  this  object  consists  in  a  slight  modification  of  the 
old  illuminator  of  Mr.  Kingsley.  The  upper  lens  should  be 
covered  with  a  thiu  plate,  having  a  perforation  at  the  margin 
of  the  lens,  so  as  to  allow  only  a  very  sharp  pencil  to  strike 
the  object.  I  would  remark  that  a  notable  cbfierence  exists 
between  the  diaphragm  placed  below  the  eclairage,  as  is  gene- 
rally done,  and  the  arrangement  now  proposed,  which  has 
the  advantage  of  cutting  the  luminous  peucil  after  it  has 
undergone  dl  its  evolutions  in  crossing  the  lenses.  This 
combination  has  the  focus  sufficiently  long  to  allow  of  its 
employment  on  preparations  mounted  on  glass  of  the  ordi- 
nary thickness. 

With  the  objectives  Nos.  7  and  8  (I'lth  and  -^th  inch),  the 
lines  on  Grammatophora  mibUlissima,  the  undulating  Hnefi  of 
Surirella  gemma,  and  those  of  Navicula  affinia  (Amici's  test), 
are  immediately  resolved  with  the  aid  of  this  arrangement  of 
the  illuminator.  It  moreover  possesses  the  advantage  of 
being  readily  applicable  to  instruments  in  which  the  stage  is 
so  thick  that  it  is  impossible  to  obtain  an  illumination  suffi- 
ciently oblique  for  delicate  researches. — Nachet. 


Ampfaiplenra  pellnoida. — In  examining  a  series  of  fourteen 
slides  of  this  diatom  with  an  eighth  objective,  without  any 
accessary  apparatus,  I  have  been  enabled  to  come  to  a  satis- 
factory condusion  that  it  is  a  sad  misrepresentation  to  set 
down  the  lines  so  high  in  the  scale  as  130  in  001". 

That  the  lines  of  some  are  exceedingly  fine,  and  beyond 
my  present  means  of  giving  a  numerical  limit,  yet  a  few 
ahelis  ma,y  be  counted  at  ■%%,  and  manv  at  60,  70,  and  80,  in 


001;  and  1  have  but  little  doubt  that  Aitijjhipleura  pellucida 
may  be  found  to  take  rank,  in  poinl  of  striatloo,  as  the  alpha 
and  omega  of  the  lineated  diatoma.  Mr.  T.  G,  Rylands,  I 
believe  in  the  '  Microscopical  Journal,'  for  October,  1859, 
very  correctly  obaervea,  "  Having  seen  Amp.  pellucida  with 
tranaverse  lines  mttck  more  distant  than  the  130  to  -001" 
obaerred  in  that  species  by  the  Hull  mieroscopists." 

In  the  same  Journal  an  article  appears  from  Mr.  Sollitt, 
who  estimates  the  number  at  130,  along  with  several  other 
mieroscopists ;  but  no  allusion  ia  in  any  place  made  to  the 
csiatencc  of  any  coarser  striation. 

It  ia  hence  evident,  from  the  frequent  occurrence  of  lower 
nnmbcrs,  that  even  Amphipletira  pellucida  cannot  be  taken 
as  any  test  of  the  quality  of  a  high-power  objective,  since 
the  striation  may  be  seen,  in  some  instances,  with  the  ^th, 
the  Jth,  the  ith ;  and,  I  think,  a  i^th  objective  might  even 
resolve  some  of  the  same ;  with  a  ^th  I  can  readily  resolve 
some  into  squares  of  60  or  70  in  001". 

My  attention  to  the  subject  was  first  arrested  through  a 
beaatifu]  slide  presented  to  me  by  George  Norman,  Esq.,  of 
Hull,  io  which  I  accidentally  found  one  Acna  measuring  43 
stris  in  '001",  the  length  of  which  was  ■0041".  Having 
also  a  gathering  of  the  same,  I  subsequently  put  up  a  few 
slides  and  found  several  others,  one  or  two  upon  a  slide  of 
similar  measure,  with  others  somewhat  finer,  and  quite  sufii- 
cient  to  satisfy  myself  that  a  comparative  coarse  striation, 
.  compared  to  130,  was  by  no  means  an  exception ;  and  that, 
could  all  the  gathering  be  fairly  resolved,  I  know  not  how 
far  might  rather  even  constitute  the  rule,  and  the  very  fine, 
perhaps,  the  exception. 

I  am  apprehensive  that  the  130  to  001"  is  not  legitimately 
amved  at ;  that  to  half  and  quarter  is  not  a  fair  means ;  that 
vision  and  judgment  are  not  matured  upon  this  point,  through 
want  of  proper  objects  of  comparison ;  and  that  mieroscop- 
ists, generally,  are  not  yet  masters  of  the  relative  develop- 
ments between  Nobart'a  test-plate  and  the  lined  diatoms; 
u,  for  example,  whether  GO  lines  on  the  diatom  are  seen  in 
exact  degree  with  60  upon  the  teat-plate,  so  as  to  decide  the 
qpestion  of  the  term  of  visibility. — Wm.  HENni 
Boll;  June,  1860. 
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MicBoscopicAL  SociETT^  April  Wth,  1860. 

The  ordinary  meeting  of  the  Society  was  not  held^  in  con 
sequence  of  the  annual  aoirh  having  been  fixed  for  this 
evening.  The  company  assembled  in  the  library  and  hall  of 
King^s  College.  About  700  persons  were  present  on  the 
occasion.  There  were  about  150  microscopes  exhibited^  and 
many  interesting  objects  displayed.  The  walls  of  the  suite 
of  rooms  were  covered  with  diagrams  of  microscopic  objects 
lent  by  Mr.  Busk^  Dr.  Carpenter,  Mr.  Mummery,  Dr. 
Lankester,  Dr.  Wallich,  and  other  members. 

May  9th,  1860. 

Dr.  Lankester  in  the  chair. 

Col.  Hennell,  Rev.  Edw.  Crofton,  and  Henry  Black,  jun., 
Esq.,  were  balloted  for  and  duly  elected  members. 

Several  short  communications  were  made,  and  discussions 
took  place. 

June  ISth,  1860. 

George  Jackson,  Esq.,  in  the  chair. 

J.  H.  Dallmeyer,  Esq. ;  J.  B.  Fletcher,  Esq. ;  W.  A.  Har- 
rison, Esq. ;  Geo.  A.  Ibbetson,  Esq. ;  Geo.  Boulton,  Esq. ; 
W.  Vanner,  Esq. ;  Jno.  Hollingsworth,  Esq. ;  Capt.  W.  D. 
Lowe ;  Rd.  Stileman,  Esq. ;  Albert  Savory,  Esq. ;  and  Jas. 
Taylor,  Esq.,  were  balloted  for  and  duly  elected  members. 

The  following  papers  were  read : — "  On  an  improved  Bino- 
cular Microscope,^^  by  F.  H.  Wenham,  Esq.  (^  Trans.,'  p.  154), 
^^On  8ome  New  or  imperfectly  described  Forms  of  Diatoma- 
cesBj ''  by  Tuffen  West,  Esq.  {'  TraM.,'  ^.  \Vl>|  • 
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Presentations  to  the  Microscopical  Society  since  the  1st  of 
January,  1860 : 

January  IIM. 

PRESENTATIONS. 

PreienUdby 

Report  of  the  Council  of  the  Art  Union  of  London 
for  1859  .  .  .  .    The  Society. 

Comber,  On  the  Diatomacese  of  the  Neighbour- 
hood of  Liverpool.    Paper  .  .    The  Author. 

Four  Slides  of  Diatom,  .  -{gA^Xott 


February  8M. 

Woodward's  Manual  of    the  MoUusca,  and  a  Sup- 
plement .  .  .    F.  C.  S.  Roper. 


March  14/A. 

Transactions  of  the  Tjneside  Naturalists'  Field  Club, 
Vol.  IV,  Parts       ...  .    The  Society. 

Quarterly  Journal  of  Geological  Society,  Nos.  60,  6 1    Ditto. 

Journal  of  the  Proceedings  of  the  Linnean  Society, 

Vol.  IV,  No.  16    .  .  .  .    Ditto. 

Tbe  Annals  and  Magazine  of  Natural  History,  Vol.  V. 
No.  27    .  .    The  Editors. 

Recreative  Science,  Nos.  6,  7,  and  8  .    Ditto. 

Tlie  Photographic  Journal,  No.  94  .    The  Editor. 

Journal  of  Dental  Science  .  .  .    Ditto. 

Observations  on  the  Distribution  and  Habits  of  the 
Pelagic  and  Fresh-water  Floating  Diatoms.  Two 
Papers  by  Dr.  G.  C.  Wallich  .  .  The  Author. 

A  Monograph  of  the  Fossil  Polyzoa  of  the  Crag.  By 
G.  Busk  ....    Ditto. 

Quekett's  Practical  Treatise  on  the  Use  of  the  Micro- 
scope.   Second  Edition  .  •  .    Purchased. 

Histoire  des  conferves  d'eau  douce.  Par  Jean- 
Pierre  Vaucher        ....    Ditto. 


/ 


May  19M. 

Acta  AcademiflB  Novorum  Actorum  Academiae  Ca»are«  1 
Leopoldino  Caroline  GermanicsB  nature  curiosorum,  VThe  AcademisB. 
Vol.  XXVII  .  .  .J 

The  Annals  ai}d  Magazine  of  Natural  History,  Nos. 
28  and  29  ....    The  Editors. 

Catalogue  <*  British  Museum"  List  of  British  Diatoms    F.  C.  S.  Roper,  Esq. 

Joonud  of  Recreative  Science^  Nos.  9  and  10  .    The  Editors. 
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Fru^nMkjf 


Transactions  of  the  Linnean  Society,    Vol.  XXII, 

Part  4     .....  TheSocicty. 

Proceedines  of  the  Linneau  Society.    Supplement  to 

Vol.  rv,  Botany     ....  Ditto. 

Photographic  Journal,  Nos.  95  and  96  .  The  Editor. 

M.T.  Coulier,  Manuel  pratique  deMicrotcopie         .  Pu'rchnad. 

Gerber's  Minute  Anatomy,  Text  and  Plates  .  Ditto. 


June  18M. 

Journal  of  the  Proceedings  of  the  Linnean  Society, 

Vol.  V,  No.  17       .  •  .The  Society. 

Photographic  Journal,  No.  97    .  .    The  Editor. 

Systema  Algarum,  par  C.  A.  Agardh  .    F.  C.  S.  Boper,  Esq. 


ZOOPHYTOLOGY. 


Shetland  Polyzoa.     Collected  by  Mr.  Baku 
[ContiTnied  and  concluded.) 

Fam.  Bitellariida,  Bk. 
Gen.  1.  Bketlaria,  Bla!nv. 

1,  B.  JIderi,  n.  sp.     Pi.  XXVIII,  figs,  1,  3,  3. 
S.  cfllxiu  luthinaiii,  mfeni9    valde   ailamatii ;   aperturd   oeali,   ipind 
mmed  anguio  exterita  poritd  iiutmeld. 

Celb  turbinate,  mneh  sttenuated  downwards;  aperture  ot»1,  b  single 
nukfginal  spine  at  the  atiter  nng-le. 
Sab.  Shetland,  Barlei. 

B.  Jlderi,  Bit.    Kept.  British,  Association.  1S59.    Tmns.  of  Sect.  p.  145. 
Gen.  Onekoporo,  Bt. 

1.  Oschopora  iorealii,  n.  sp.     PI.  XXVni,  figs.  6,  ?. 
0.  CfUulii  iatmenU,  circa  ntargixfn  per f oralis ;  poro  eentrali  tlevalo  tiff- 
Hitlit ;  laperficie  luhtuUato. 

Cells  immersed,  panctured  at  the  sides ;  a  central  raised  pore  on  the 
front  of  the  cell ;  surface  faintly  and  irregularlj  sulcale. 
Bab.  Shetland,  Bartee. 

ka  only  a  very  minute  fragment  of  this  gpeciea  occurs  in 
Mr,  Barlee'B  collection,  its  fuller  description  must  be  re- 
served to  a  future  occaaion,  and  for  more  perfect  specimens. 
6.  Lepralia  aoKodon,  n.  sp.  Fl.  XXIX,  Ggs.  3,  4. 
L.  etllulit,  tubpyri/omibui,  ocatia,  leu  vmlricent,  mpeme  libera,  ntbereela  ; 
ttipeifieit  pKiuiala  ecu  eerobieuCata ;  orificio  rolimda,  peritlowtle  iiteramalo, 
tmpiui  tuptrne  denlalo. 

Cells  pear-ahaped,  oiate  or  sobTGutricose  below,  free  npwards,  and  raised  ; 
■arioce  knitted ;   orlRce  round,   peristome    entire,  tluclceaed,  often  raixd 
into  a  central  blnnt  tooth  at  the  summit. 
Sai.  Shcthmd,  Barleei  on  shell. 

On  further  inspection  of  some  of  Mr.  Barlee's  specimens, 
I  have  met  with  the  above  form  of  Lepralia,  which  I  am 
unable  to  reconcile  with  any  hitherto  described.  From  the 
edngle  specimen  in  my  possession,  the  nature  of  the  tootb- 
like  projection  on  the  upper  border  of  the  maat^\a  ucAvHM 


looiEnoLOeT. 


dew.    In  some  instances  it  mmld  appear  to  be  perforated  in 
fronf,  u  if  for  an  aTicolarinm,  bat  in  othen  it  is  emooth  and 


Om.  iWwbpoPB,  Blaiav. 
P.  poljftoano  irr^altrrittr  iwaMo;  etlhUt  mrnvrmt,  mtdequaque  > 


aimgnlailjbnnidud;  odQsn 


I,  ariratg  irregalBtlj  on 


Potnoaitiun  ii 
idlndea. 

Sab.  Swthiid,  Ante. 

Ab  thia  form  ia  dearly  neither  P.  jgrobo»adea  of  Forbes, 
irhich,  in  fact,  firom  the  !^)eoimai  ao  named  ia  the  British 
Mnaeamj  iroold  aeem  to  be  not  a  Pnstol^iora  at  all,  but  a 
Tarie^  of  Ceilgmra  raimilma,  nor  Ae  P.  deflexa  of  Mr. 
Conch,  vhi<^  appears  to  have  a  aiiiipleembnnchrd  polyzoary, 
I  am  induced  to  erect  it  into.  s.  dutinct  mcaes.  But  singe 
the  apecies  of  tliia  g^ina  aire  as  yet  but  little  known,  and 
very  difficult  to  distinguiah,  except  &om.  numerous  speci- 
mens, I  am  not  aure  it  may  not  be  identical  with  a  Pus- 
UUopora  irhich  occora  in  the  Atlantic  and  in  the  Australian 
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DESCEIPTION  OF  PLATES  XXVIII  &  XXIX. 

PLATE  XXVin. 

Fig. 
1. — BieeUaria  Alderi,  nat.  size.    (p.  213.) 

2. — ^Anterior  view  of  3.  Alderi, 

3. — ^Posterior  view. 

(These  figures  are  taken  from  drawings  by  Mr.  J.  Alder.) 

4. — Salieormtria  JohnsoMi,  Bk.,  nat.  size. 

5. — Avicnlarium  of  Sal.  Johnsoni, 

(From  drawing  by  Mr.  Alder.) 

6. — Onehopara  borealu,  nat.  size.    (p.  218.) 

7. —        „  „        X  25  diam. 

PLATE  XXIX. 

Kg. 
1. — PuiMopora  Oreadeiuis,  nat.  size.    (p.  214.) 

2.—         „  „  X  25  diam. 

S,^^Lepralia  monodim,  X  25  diam.    (p.  213.) 

4.—      ,,  M        X  50  diam. 
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ORIGINAL  COMMUNICATIONS. 


On  the  Occurrence  o/Zoospores  in  the  Family  DESMiDiACEiS. 

By  William  Archer. 

(Read  before  the  Natoral  History  Society  of  Dublin,  Friday  Evening, 
February  3,  1860;  extracted  from  the  'Natural  History  Review  and 
Quarterly  Journal  of  Science/  for  July,  J.860.) 

In  bringing  forward  the  accompanying  drawings,  illustra- 
tive of  the  production  in  the  family  Desmidiaceae  of  what  I 
believe  to  be  Zoospores, — while  I  have  to  express  my  regret 
that  so  many  links  are  wanting  in  the  history  of  their 
formation  and  production, — I  nevertheless  feel  confident 
the  observ^ations  will  be  found,  even  so  far  as  they  go, 
of  abundantly  sufficient  novelty  to  warrant  my  drawing 
attention  to  them.  The  singular  condition  which  the  figures 
represent  seems  to  be  one  of  such  rarity,  so  far  as  I  can  learn, 
as  to  lead  me  to  believe  that  this  will  be  the  first  time  of  any 
similar  phenomenon  being  either  figured  or  recorded  in 
this  family — A.  Braun^s  account  of  what  takes  place  in 
Pediastrum  (1  believe  not  truly  a  Desmidian  at  all)  excepted. 
And  although  I  cannot,  perhaps,  add  much  to  their  value  by 
any  accompanying  remarks  of  mine,  I  shall,  however,  have 
indicated,  as  it  appears  to  me,  the  direction  in  which  we  are 
to  look  for,  and  the  mode  in  which  we  are  to  expect  here- 
after, the  production  of  zoospores,  at  least  in  Docidium, 
which  genus  furnishes  us  with  the  example  in  question,  as 
well  as  perhaps  in  any  other  Desmidian  genus. 

This  consideration  leads  me  to  believe  that,  before  oftcriiig 
anything  in  the  way  of  explanation  of  the  figures,  it  would  be 
of  importance  to  draw  attention  to  what  is  stated  in  books 
on  the  subject  of  the  occurrence  of  zoospores  in  this  family. 
I  believe  every  writer  in  our  text-books  on  microscopic 
organisms,  when  touching  on  Desmidiacesc,  states  it  as  a  fact^ 
that,  like  various  other  algse,  they  are  propagated  by  zoo- 
spores ;  while  some  go  more  or  less  into  details,  I  am  in- 
duced to  say,  very  deferentially,  that  I  think  the  descriptions 
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statemente  often  given  are  based  rather  on  aBauni])tion 
than  on  actual  ciperience,  because  (Pediastram  excepted)  I 
do  not  find  authorities  given  or  references  miide  to  published 
6gnrea  or  icciirded  observations.  Indeed,  1  am  disposed  to 
think  it  uot  iiupiobable  that,  in  several  instances,  T»hat  is 
meant  bv  the  autliors  alluded  to  is  another  and,  I  appre- 
hend, a  distinct  phenomenon,  bnt  which  is  described  n*,  nnd, 
as  I  imagine,  erroneously  called,  the  formation  of  the  motile 
bodies  or  active  gonidia,  known  amongst  the  algse  as  "  zoo- 
spores." 

It  is  indeed  likely  that,  by  some,  arguing  from  analogy, 
the  assertion  is  based  on  the  history  of  the  propagation  by 
zoospores,  as  it  occurs  iu  Pediastrum,  as  described  by  A. 
Braun  {vide  "  Itejuvenescence  in  Nature,"  '  Ray  Soc.  Pub,,' 
1853).  In  that  genus  this  process  occurs  in  the  following 
manner,  of  which  it  may  not  be  out  of  place  very  briefly  to 
remind  my  hearers  : — In  this  plant  the  frond  cousista,  as  ia 
well  known,  of  a  cluster  of  ccUs,  disposed  in  a  smgle  plane, 
generally  conceutrically — the  marginal  ones  laterally  and  ex- 
ternally, and  in  some  speries  the  innermost  also  laterally 
notched.  From  the  cells  of  this  frond  the  zoospores  are  not 
emitted  singly,  as  in  numerous  other  alga;,  but  the  entire 
number,  formed  by  the  subdivision  of  the  endochromc  of 
each  into  four,  eight,  sixteen,  thirty-two,  or  sixty-four,  or 
even  one  hundred  and  twenty-eight  portions,  escape  from  the 
parent  cell,  still  involved  ioi  its  iuner  membrane ;  and  it  is 
within  this  that  they  eventually  settle  down  and  arrange 
themselves  into  a  flat  cluster,  resembling  that  from  a  cell  of 
which  they  themselves  originated,  each  zoospore  becoming 
one  of  the  component,  mostly  more  or  leas  uotched  or 
bidentate,  cells  of  the  new  frond.  These  spores  are  called  by 
the  German  writers  "macrogonidia,"  Other  frouda,  how- 
ever, give  birth  to  smaller,  more  numerous,  and  more  active 
spores,  called  "  microgouidia,"  of  wliich  the  further  history 
after  their  escape  is  unknown.  Notwithstanding  that  in  all 
our  test-books,  in  which  this  genus  ia  spoken  of,  it  is  referred 
to  the  Desmidiacese,  I  have  myself  some  time  since  come  to 
the  conclusion  that  Pediastrum  is  uot  a  Dcsmidian  at  all,  and 
I  shall  endeavour  briefly  to  bring  before  you  the  considera- 
tions which  seem  to  lead  to  such  a  eonclusiou. 

I  am,  of  course,  aware  of  the  difficulty  sometimes  met  witli 
in  satisfactorily  embracing  certain  orgauisms  within  the  terms 
of  what  may  occasionally  appear  as  perhaps  somewhat 
arbitrary  diagnostic  characteristics ;  and,  while  the  ac- 
knowledged fact  cannot  be  overlooked,  that  no  linear  arrange- 
ment can  ever  properly  express  the  whole  of  the  natural  and 
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iual  affinities  of  organic  objects;  and  while  at  the  same 
■ne  I  will  not  deny^  iu  regard  to  certain  organisma  which 
xm  to  he  incongruously  united  with  certain  groups  or 
fatnilics,  that  it  Himetimea  happens,  while  our  present  state 
of  knowledge  as  to  their  nature  and  history  is  deficient,  that 
it  is  more  adnsable  to  allow  the  puzzling  forms  to  remain 
combined  with  such  groujjs  as  may  appear  temporariiy  the 
most  convenient;  nevertheless,  if  any  organism  be  found 
really  not  to  agree  with  the  characters  which  are  common  to 
and  appear  to  pervade  an  apparently  perfectly  natural  assem- 
blage, it  would  seem  to  me  to  be  repugnant  to  a  proper 
classification,  if  it  could  be  avoided,  that  it  should  be  there- 
with associated. 

I  shall,  then,  venture  to  delay,  before  entering  on  the  sub- 
ject proper  of  this  com muuicationj  by  drawing  attention  to  the 
diagnosis  of  this  family,  as  given  in  Ralfs'  monograph,  "  Tlw  ] 
British  Pesmidiie:" — "Fresh-water  figured  mucous  auS, 
microscopic  algae  of  a  green  colour.  Transverse  division 
mostly  complete,  but  in  some  genera  incomplete.  Cells  or 
joints  of  two  symmetrical  valves,  the  junction  always  marked 
by  the  division  of  the  endochrome,  olten  also  by  a  cousti'ic- 
tion.  Sporangia  formed  by  the  coupling  of  the  cells  and 
union  of  their  contents."  Although  I  have  no  new  obser- 
vation in  regard  to  the  history  of  Pediastrum  to  add,  1 
shall  jnst  briefly  compare  that  genus  with  the  foregoing 
definition. 

That  Pediastrum  agrees  with  the  first  clause  of  Kalfs' 
diagnosis  is  indeed  apparent. 

In  regard  to  the  second  clause^  so  far  as  I  can  make  out,  I 
believe  the  complete  fission  into  two  distinct  cells  of  any  of 
the  coni|ionent  cells  has  not  been  observed ;  that  is  to  say,  I 
believe  the  number  of  component  cells  in  any  particular 
frond  is  not  increased  after  their  first  formation;  iu  other 
■words,  there  does  not  appear  to  be  any  extension  of  the  cell- 
wall  of  any  cell  accompanied  by  a  transverse  fission.  Mr. 
Ralfa  mentions  that  he  did  not  see  cell -division.  I  have 
certftinly  myself,  so  far  as  my  own  limited  esperience  in  this 
genus  goes,  never  noticed  anything  to  indicate  the  mode  of 
division  characteristic  of  the  Desmidiacece.  By  this,  of 
course,  is  not  meant  to  be  denied  the  subdivision  of  the 
endochrome  within  the  parent  cell, — the  necessary  prelude 
to  its  conversion  into  zoospores.  The  number  of  constituent 
cells  in  a  frond,  of  often  indeed  even  the  same  species,  seems, 
therefore,  to  depend  on  the  number  of  times  the  original 
endochrome  of  the  parent  cell  had  become  segmeuted,  and 
the  consequent  number  of  soospores.     Occasionally  a.  frond 
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may  be  met  with  in  which  one  of  the  component  ccUa  is 
about  double  the  dimensions  of  the  others,  while  the  normal 
number  is  deficient  by  one ;  indicating,  not  the  special  in- 
crease in  size  of  one  of  the  cells,  as  compared  with  the  others, 
but  rather  that  the  ultimate  segmentation  of  the  endochrome 
within  the  ori^nal  parent  cell,  preparatory  to  being  con- 
verted into  zoospores,  was  in  this  one  instance  not  fully 
carried  out.  Sometimes  a  few  marginal  cells  are  wanting, 
which  may,  perhaps,  be  esplained  in  the  same  manner ;  some- 
times, however,  they  become  accidentally  removed  by  ex- 
ternal forces.  Indeed,  it  is  hard  to  suppose  an  increase  in 
number  of  the  constituent  cells  of  a  frond  without  its  becom- 
ing altered  from  a  plane  to  an  irregular  Btmctiire,  such  as 
takes  place  in  Monostroma,  Ulva,  &c.,  the  dimensions  of  the 
frond  itself,  however,  expanding  by  a  simultaneous  increase 
all  over.  If  I  be  right,  then,  Pediastnmi  does  not  coincide 
with  the  second  clause  of  RaU's'  diagnosis. 

As  to  the  next  clause,  an  inspection  of  any  species  of 
Pediastrura  will  manifest  that  the  cells  are  not  composed  of 
two  symmetrical  halves,  and  that  in  the  empty  cells  there  is 
no  evidence  of  a  suture ;  unless,  indeed,  the  slit  or  gash 
occurring  in  those  cells  which  have  produced  zoospores,  and 
by  which  they  have  escaped,  be  an  indication  of  its  existence, 
while  they  are  characterised  by  merely  being  bidentate  at  the 
external  margin  of  often  the  outside  row  of  cells  only,  the 
internal  being  frequently  of  undefined  outline. 

Lastly,  BO  far  as  I  am  aware,  conjugation  has  never  been 
seen  in  this  genus.  I  have  myself  noticed  in  Pediaslmm 
Boryanum  the  cell-contents  of  certain  marginal  cells  retracted 
from  the  external  wall,  and  massed  together  into  a  green, 
smooth,  orbicular,  spore-like  body  [resting  spore?]  in  the 
centre.  But  as  this  took  place,  not  in  the  neighbouring  cells, 
and  no  cells  being  empty  or  disturbed  in  form,  it  could  not 
be  imagined  to  be  any  process  of  conjugation  effected  by  the 
transmission  of  the  contents  from  one  neighbouring  cell  to 
another. 

The  diagnosis  given  by  Berkeley,  in  his  '  Introductiou  to 
Cryptogamic  Botany,'  is  as  follows : — "  Cells  void  of  silcx, 
free,  or  forming  brittle  threads  or  minute  fronds,  increased 
by  the  formation  of  two  new  half  cells  in  the  centre,  so  that 
the  two  new  cells  consist  each  of  a  new  and  old  half  cell. 
Spores  generated  by  the  conjugation  of  two  distinct  indi- 
ridnals."  The  only  point  of  difference  in  the  above  definition 
from  Ralfs'  is  the  introduction  of  the  characteristic  of  the  two 
new  half  cells  during  division  being  interposed  between  1 
old  ones;  but  as  in  a  few  species  tliis  can  only  be  a  matt 
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just  infrrence,  ni5t  of  direct  proof,  but  of  which  indeed  there 
cauQot  l)e  any  reasonable  doubt,  it  cannot  always  be  insisted 
on.  But  as  to  Pediastrum,  I  have  before  intimated  that,  so 
far  as  I  con  see,  the  componeii.t  cells  do  not  increase  in 
number  at  all,  and  therefore  in  that  respect  caunot  agree  with 
the  terms  of  either  diagnosis. 

The  figured  outline  of  the  cells,  often,  however,  confined  to 
the  marginal  series,  yet  wanting  as  they  do  bilateral  symmetry, 
seems  then  the  reason  why  Pediastrum  has  been  placed 
amongst  the  Dcsmidiace^.  But,  whilst  arguing  against  the 
claims  of  this  genus,  as  such,  I  own  I  am  myself  unaware  of 
where  else  to  place  it.  Its  affinity  with  Hytlrodictyon  Ulrica- 
latum  seems  sufhciently  striking.  That  plant,  with  what, 
however,  must  appear  questionable  propriety,  has  been 
associated  with  the  Siphonaceae  ('  Micrographie  Dictionary'), 
a  family  of  which  Vaucheria  may,  perhaps,  be  assumed  as 
typical.  Possibly  Pediastrum  and  its  allies,  with  Hydro- 
dictyon,  may  prove  a  distinct  family  near  Volvocinacese,  with 
which  they  seem  perhaps  connected  through  Pandorina  and 
Gonium,  by  certain  poiuts  of  similarity  in  their  development, 
or  in  which  at  least  certaiu  parallel  phases  seem  noticeable. 

I  had  written  so  far  of  tho  present  paper  some  months 
hack,  and  have  read  it  as  I  then  wrote  it.  Since  then  I  have 
met  with  Nageli's  '  Gattungen  eiuzelliger  Algen,'  also  Al. 
Braun's  'Algarum  Unicellularium  Genera  nova  et  miuus 
cognita,'  where  I  learn  that  the  views  of  N'ageli  and  Brauu 
were  identical  with  the  conclusions  that  liad  forced  themselves 
OD  myself,  and  that  those  distinguished  algologists  had 
actuaUy  long  since  sceu  tit  to  remove  Pediastrum  and  its 
silica  from  Desmidiacea;,  and  have  tniusferrcd  them  meantime 
to  the  more  humble  family,  Palmellaceie. 

While,  then,  the  object  of  this  paper  is  to  prove  that  what  I 
think  must  be  looked  u^wn  as  zoospores  do  occur  in  at  least  one 
species  iu  this  family,  and,  consequently,  may  occur  through- 
out, and  that  our  books  are  therefore  not  wrong  in  assuming 
it  (leaving  Pediastrum  out  of  the  question),  still  I  am  inclined 
to  think,  as  I  before  indicated,  that  the  statements  alluded  to 
are  founded  rather  on  the  occurrence  of  what  I  am  disposed 
to  imagine  a  distinct  but,  perhaps,  more  unaccountable  phe- 
nomenon, than  on  any  published  record  of  what  can  be  looked 
upon  as  true  zoospores,  Pediastrum  excepted.  I  allude  to 
what  has  been  culled  the  "swarming  movement "  of  tho  ulti- 
mate granules  of  the  cell- contents,  a  phenomcuou  of  common 
occurrence  in  this  family.  Indeed,  I  believe  I  have  myself 
noticwl  it  more  or  less  frequently  in  nearly  every  species  I 
have  seen,  and  even  iu  those  undcirgoing  division.     It  aecms 
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of  more  general  occurrence  in  specimens  for  some  time  ki 
in  the  house ;  yet,  frequent  as  it  is,  it  is  difficult  to  deacril 
and  almost  requires  to  be  seen  to  be  understood.  It  consists 
of  an  active,  tremulous,  vibratory,  dancing  kind  of  motion  of 
the  disintegrated  endochrome,  broken  up  into  an  immense 
number  of  exceedingly  minute  non-ciliated  granular  particles, 
at  once  innumerable  and,  I  apprehend^  immeasurable.  Not- 
withstanding all  the  commotion,  there  is  no  very  great  change 
of  place  in  the  active  granules  themselves.  They  not  unfre- 
quently  form  a  denae  cluster  together,  so  crowiled  as  to  ap- 
pear a  black  mass.  Sometimes  I  have  seen  these  masses  of 
active  gramdes  abruptly  bounded  on  one  aide  by  a  straight 
line,  as  if  there  were  some  invisible  barrier  preventing  their 
assuming  a  more  scattered  appearance  (I  have  tried  to  repre- 
sent this  in  Fig,  1)  [  but  shortly  this  abrupt  line  becomes 
broken,  and  the  cluster  loses  this  appearance,  and  becomes 
gradually  thinner.  I  have  noticed  a  very  similar  movement, 
though  less  active,  in  various  other  algK,  and  in  germinating 
spores,  which  had  already  commenced  to  elongate.  Amongst 
the  Diatomacese  (in  Epithemia  iurgida,  and  in  a  species  of 
Cymbella),  1  have  seen  the  endochrome  throughout  the  frus- 
tiile  to  each  extremity  entirely  disintegrated  into  nearly  equal 
and  extremely  minute  and  free  particles,  and  these  esetting  a 
veiy  vigorous,  tremulous,  dancing  movement,  perfectly  iden- 
tical with  what  is  alluded  to  in  the  Desmidiacex,  and,  so  far 
as  1  can  see,  in  no  way  to  be  mistaken  for  ihe  movement  of 
the  bodies  described  by  the  Rev.  E.  O'Meara  in  Pleurongma 
Spencerii — {vide  Proceedings  of  last  session,  'Nat.  Hist.  Rev.,' 
vol.  V,  p.  192),  alluded  to,  however,  as  anthozoids,  but  more 
probaI)ly  (oospores) ,  and  in  Epilhemia  Argus,  E.  gibba,  and 
Cocconeis  ped'iintlus,  at  our  lust  meeting.  A  similar  movement 
of  the  ultimate  granules,  which  appear  brown  and  quite  dead 
in  various  organisms,  is  sometimes  noticeable.  Tiiis,  then,  in 
all  such  examples  I  should  be  inclined  to  imagine  is  a  mani- 
festation of  the  phenomenon  called  "  molecular  movement." 
similar  to  that  noticeable  in  the  granules  of  the  fovilln  of 
pollen  in  the  flowering  plants,  or  to  that  seen  when  a  small 
portion  of  the  substance  of  the  common  fresh- water  sponge 
is  crushed  down  and  viewed  under  the  microscope  (and  of  this 
other  examples  might  be  cited),  and  rather  in  the  cases  so 
common  in  the  Desmidiacese,  and  in  the  very  rare  cxnmjiles 
referred  to  in  the  Diatomacese,  indicative  of  decay,  than  aa 
the  precursor  of  a  further  developmeutnl  change.  I  do  not, 
of  course,  include  the  singular  movement  of  the  free,  actii 
particles  at  the  extremities  of  CloBteritim,  Docidium. 
nbich,  as  every  specimen  of  the  species  in  which  it 
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libits  it,  must  be  normal ;  this  mav,  however,  possibly  be 
to  some  modificatioQ  of  the  same  molecular  law,  com- 

led  with  internal  currents. 

In  alluding  to  inUrnal  currents  I  may  mention  that  I 
believe  this  phenomenon  occurs  in  a  greater  number  of 
Desmidian  species  thB,n  is  generally  supposed,  bnt  ordinarily 
in  very  many  it  seems  to  be  very  rare.  Closterivm  Lunula 
and  Pemum  digitu»,  as  is  well  known,  scarcely  ever  fail  to 
show  it.  But,  besides,  T  believe  with  care  it  can  be  some- 
times seen  in  other  species  of  Cloaterium,  as  well  as  other 
genera  besides.  I  have  never  seen  the  rotation,  as  it  is 
called,  more  vigorous  or  more  active  in  any  vegetable  cell 
than  I  have  sometiiucs,  though  by  no  means  always  or  often, 
seen  it  in  Cloaterium  didymotoeam,  where  the  granules,  car- 
ried onwards  by  the  current,  chased  each  other,  with  great 
vigour,  round  and  round  tlie  margin  of  the  cell,  up  one  side 
and  down  the  other,  in  a  manner  scarcely  comparable  to  the 
fitful  and  irregulw  currents  in  Cloiferiiim  iMnula.  Again,  in 
Microfterias  denlifulata  I  have  noticed  a  few  loose  granules 
carried  by  the  current,  to  travel  up  and  down  from  one  sub- 
division of  a  lobe  to  another,  following  thus  the  very  zigit^ 
course  produced  by  the  deeply  incised  margin  of  this  species 
for  two  or  even  three  of  tlie  subdivisions ;  when,  not  being 
tien  carried  any  fiirther  round  tlie  margin,  they  were  diverted 
again  towards  the  middle  of  the  frond  and  joined  in  tlie 
quadrille  (I  can  think  of  no  better  wonl)  there  performed  by 
other  free  granules,  until,  jwrhaps,  again  carried  off  to  the 
margin,  or  a  few  different  granules  l>eing  drawn  off  in  their 
place.  I  have  noticed  similar  circulating  ciu-rents  in  Cosma- 
rium  Jtalfsii :  in  this  species,  how  ever,  the  segments,  unlike 
Micrasterias,  being  not  incised,  the  granules  were  carried 
round  and  round  in  an  uninterrupted  stream.  This  vigorous 
current,  however,  is  very  rare ;  yet  I  half  think  I  have  been 
able  to  see  currents  of  the  fluid  contents  in  certain  Cloateria 
and  others,  where,  at  least,  it  was  not  evidenced  by  its  car- 
rying  any  granules  with  it.  But,  he  this  as  it  may,  although 
J  have  very  frequently  witnessed  the  phenomenon  of  the 

*  ■e  vibratory  particles  alluded  to  in  very  many  species,  I 
never  once  seen  them  escape  by  any  uorinal  process, 
true,  that  when  the  frond  is  artificially  ruptured,  they 
for  a  time,  maintain  their  movement,  though  generally 
loa  actively;  but  1  have  also  noticed  many  of  the  granules 
of  the  general  mass  of  cell-coutcuts,  broken  up  bv  pressiire, 
thinusclvcs  to  set  up  a  very  similar  movement,  perhaps  not  si 
active,  though  before,  of  course,  they  were  still. 

But  if  further  evidence  were  wanting  to  prove  the  point  ii 
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<)ueetion,  I  will  mention  what  to  me  appears  to  be  conclusive ; 
aud  that  is,  that  in  a  number  of  specimens  of  Cosrnarium 
{Euaslrum  '/)  fublobatum,  also  of  Costnarium  Bolrytis,  which 
had  been  "  mounted "  a  fortnight,  and  which  we  must  aujj- 
pose  to  liave  been  dead,  I  have  witnessed  the  granular  (-ell- 
contenta  exhibiting  the  "  molecular "  movement  as  activeljr 
as  it  occun  in  the  living  froud;  aud  this  might  have  ^' 
kept  uji  while  I  write,  possibly,  had  not  tiie  preparation 
come  spoiled  at  the  end  of  the  period  mentioned. 

Such,  then,  is,  I  apprehend,  the  phenomenon  which  may 
have  given  rise  to  the  following  passages :  '  British  Desmidia;,' 
p.  9,  Introduction:  "When  the  cells  approach  maturity, 
molecular  movements  may  be  at  times  noticed  in  their  con- 
tcntSj  precisely  similar  to  wliat  has  been  described  by  Agardh 
and  others  as  occurring  in  the  Conferva.  This  movement 
has  been  aptly  termed  a  swarming.  .  .  .  When  released 
by  the  opening  of  the  suture,  tlie  granules  still  mi,)ve,  but 
more  rapidly  and  to  a  greater  distance.  With  the  subsei^ueut 
history  of  these  granules  I  am  altogether  unacquainted,  but 
I  conclude  that  it  is  similar  to  what  has  been  traced  in  other 
algai."  This  brief  passage  is  all  Mr.  Raits,  in  his  work,  has 
to  say  on  the  subject;  but,  altliough  cautiously  expressed, 
it  would  appear  he  looked  on  these  minute  granules  as  pro- 
bably zoospores,  aud  it  is^  undoubtedly,  the  same  pheno- 
menon to  which  he  alludes.  Hassall,  'British  Fresh-water 
AlgiB,'  p.  340  : — "  The  second  method  is,  assuredly,  the  usual 
and  legitimate  mode  of  reproduction,  viz.,  that  by  bodies 
analogous  to  zoospores."  This  statement  surely  appears  to 
be  founded  on  the  molecular  movement  of  the  minute  swarm- 
ing granules,  as  Braun's  account  of  the  phenomenon  in 
Pediastmm  was  not  then  published.  It  may,  however,  be 
based  on  Morren's  account  of  the  development  in  Closteriun"., 
to  which  I  shall  presently  allude.*— Berkeley,  'Introduction 
to  Cryptogamic  Botany,'  page  121: — "Another  mode  of 
increase  is  from  the  swarming  of  the  grains  of  the  endochi\>rae, 
which  becomes  individaalized  as  in  other  algs,  aud  so  give 
rbe  to  a  new  generation.  These  bodies  are  figured,  with 
filiform  appendages,  in  Pediaslrum  granulaium."  The  first 
sentence  of  the  foregoing  seems  to  infer  that  the  author 
looked  upon  the  swarming  granules  as  zoospores,  but  it  is, 
perhaps,  explained  by  the  second,  and  the  statement  may 
be  baaed  on  what  occurs  bi  Pediastrum. — Carpenter,  '  The 
Microscope  and  its  Revelations,'  1st  cd.,  page  291 : — "  Many 
of  the  Desmidiaeeie  multiply  after  another  method  ;  namely, 
by  the  subdivision  of  their  endoclirome  into  a  multitude 
c'l  grrauular  particles,  termed  gonidia,  which  are  set  free  by 
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the  ruphire  of  the  cell-wall,  and  of  wliich  eiery  one  may 
develop  into  a  new  cell.  These  'gonidia'  may  be  endowed 
with  cilia,  aad  many  possess  an  active  power  of  locomotion, 
in  which  case  they  are  known  as  'zoospores;'  or  they  may 
be  destitute  of  any  such  power,  and  may  become  en- 
closed iD  a  firm  cyst  or  envelope,  that  aeems  destined  for 
their  ioiig-contiuued  preservation,  in  which  case  they  are 
designated  as  '  resting  spores,' — The  movement  of  the  zoo- 
spores, first  within  the  cavity  of  the  cell  that  gives  origin  to 
them,  and  afterwards  externally  to  it,  has  frequently  been 
observed  in  tlie  various  species  of  Cosmarium,  and  has  been 
described  under  the  title  of  the  '  swarming  of  the  granules,* 
from  the  extraordinary  resemblance  which  the  mass  of  moving 
particles  bears  to  a  swarm  of  bees.  The  subsequent  history 
of  their  development,  however,  has  not  been  fully  traced  out ; 
and  this  is  a  point  to  which  the  attention  of  microscopiats 
should  be  specially  directed."  With  great  diffidence,  I 
venture  to  suggest  that  the  statements  in  the  foregoing 
passage  must  be  based  on  the  swarming  movement  of  the 
minute  granules  which  I  have  endeavoured  to  descrilre  above, 
I  am  disposed  to  believe  that  the  granules  which  the  aul'-or 
terms  gonidia  arc  not  ciliated ;  and,  althoui^h  the  species 
of  Cosmarium  often  show  the  movement,  it  is  by  no  means 
confined  to  that  genus,  but  may  be  fi-cquently  seen  also  iji 
multitudes  of  other  species.  The  author  then  goes  on  to 
describe  the  formation  of  undoubted  zoospoi'cs  in  Pediastrum. 
Ab  to  "  resting  spores,"  I  imagine  he  must  allude  to  such 
bodies  as  are  figured  by  Ralfs  in  Deamidium  Swart::n  {'  Br. 
Des.,'  tab.  iv,  f.),  where  they  are  not  produced  by  conjuga- 
tion, but  seem  to  be  due  to  the  consolidation  of  the  contents 
of  each  individual  joint,  which  becomes  enclosed  in  its  own 
special  envelope,  as  sometimes  takes  place  in  Spirogyra, 
&c.  Braun  suggests  that  the  filament  met  with  by  Kalfs 
may  have  been  one  wliich  bad  entered  into  conjugation  with 
another  filament,  and  that  the  string  of  empty  cells  had  been 
torn  away ;  but  this  is  certaiidy  not  the  case,  for  I  have 
myself  met  with  the  species  in  question  in  some  abundance 
in  precisely  the  same  condition  as  that  figured  by  Ralfs, 
and  which  consist  in  the  ccU-contents  of  a  greater  or  less 
number  in  immediate  sucoessiou  of  the  cells  of  certain  fila- 
ments becoming  retracted  to  the  centre  of  the  canity  of  each 
cell,  and  becoming  there  massed  together  into  a  definitely 
bounded  spore-like  body,  without  any  process  of  conjugation 
or  union  of  tbo  contents  of  distinct  cells.  But  I  was  not 
able  to  see  any  further  developmeut,  and  the  specimens  soon 
died.     {Vide  also,  ior  rcsting-sporcs  {?)  '  Micrographic  Die- 
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tionary/  PI.  vi.  Fig.  3  B ;  also '  Proc.  Nat.  Hist.  Soc.  Dub.,' 
1858-9,  Pi.  i.  Fig.  14— irrespective,  of  course,  of  the  external 
abnormal  condition). — The  'Micrographic  Dictionary'  de- 
scribes only  the  zoospores  in  Pediaatrum  as  an  d  priori  argu- 
ment for  their  oecurrence  in  the  Desmidiacese  generally, 
assuming,  erroneously,  that  genus  as  belonging  to  the 
family. 

A  recapitulation  of  this  sort  would,  however,  be  incom- 
plete without  reference  toacommimicationby  M,  Ch,  Morren 
lu  '  Annales  dea  Scienees  Natureiles,'  torn,  v,  p.  2G6,  1836 — 
'  Memoire  sur  les  Closteriees.'  In  looking  over  the  present 
siibjeet,  I  met  with  Professor  Smith's  paper  on  the  "  Conju- 
gation of  Closterium  Ehrenbergu"  ('  Annals  of  Natural  His- 
tory,' seeond  series,  vol.  v,  p.  1),  and  therefore  necessarily 
with  that  by  M.Mon-en  alluded  to;  and  it  seems  to  me  impos- 
sible not  to  coincide  in  the  conclusions  of  the  former  on  the 
points  in  consideration,  and  consequently  to  look  upon  those  of 
the  latter  as  founded  ui  error,  I  shall  endeavour  briefly  to  state 
the  views  of  Morren,  as  founded  on  his  observations  on  Closte- 
rium Ehrenhergii.  He  bclievea  that  in  the  mature  and  merely 
vegetating  plant  the  endochrome  is  evenly  distributed  through- 
out its  entire  cavity,  and  formed  of  extremely  small  granules 
{"utricles").  By-and-by,  however,  there  appears,  towards 
the  middle  of  the  firond,  one  or  many  darker  longitudinal 
regions,  which  soon  become  bands,  subsequently  changing 
to  be  diaphanous,  when  the  "utricles"  become  larger  and 
spherical,  sometimes  disposed  in  a  single  series,  sometimes 
in  several,  and  these,  he  says,  are  nourished  and  increased  in 
size  at  the  expense  of  the  surrounding  smaller  granules. 
These  larger  "  vesicles"  he  now  denominates  "  propagules," 
and  states  they  ultimately  make  their  escape  fi-om  the 
parent  frond  by  its  dehiscence  at  the  central  suture,  or  Me 
protruded,  along  with  the  remainder  of  the  endochrome, 
en  magge  through  a  pair  of  apertures  on  the  under  side  of  the 
frond,  But  fiirther — he  believes  that  the  active  granules 
found  at  tUe  extremities  of  this  plant  (as  well,  indeed,  as  in 
all  the  species  of  Closterium,  and  in  some  species  of  a  few 
other  genera),  preparatory  to  the  emission  of  his  "  pro- 
pagules," leave  their  position  at  the  extremity  of  the  &ODd, 
and,  becoming  mixed  with  them,  exert  a  fertilizing  function 
on  the  latter.  The  subseq^uent  development  of  these  "pro- 
pagules" he  states  to  consist  iu  their  gradual  elongation  &om 
their  original  spherical  form;  the  endochrome,  with  the 
gradual  increase  in  size  of  the  now  young  growing  frond,  be- 
coming separated  into  two  portions,  the  terminal  spaces  with 
the  active  gi-anules  soon  making  their  appearunc*  as  in  the 


ARCHER,    ON    DESMIDtACE.C. 


223 


adult  Closterium,  and  further  increase  in  dimensions  follow- 
ing, until  the  full  size  of  the  species  is  attiiiiied.  lie,  more- 
over, desrribcs  tlie  act  of  coiijugation  (since  accurately  de- 
scribed by  Smith,  /.  c.) ;  but,  strange  to  aay,  lie  (M.  Morren) 
does  not  seem  to  look  upon  this  as  a  tnie  generative'  act,  bo 
far  as  I  can  judge,  but  seems  to  think  the  sporangium  ("  semi- 
niiie")  resulting  from  the  act  of  conjugation  is  itself  ferti- 
lized during  the  process  by  the  agency  of  the  at  first  terminal 
motile  particles.  He  states  the  further  development  of  the 
spherical  spomnginm  (itself  as  great  in  diameter  as  the  old 
frond),  previously  undergoing  a  revoh-iug  motion  for  a  few 
moments,  to  consist  merely  in  its  gradual  elongation  in  two 
opposite  directions,  but  unequally,  thus  forming  two  unequal 
cones.  It  is  to  be  supposed,  howe^'er,  that  he  must  imagine 
the  smaller  cone  would  eventually  keep  up  with  the  longer, 
so  as  to  restore  the  symmetry.  Such  is,  briefly,  Morren'a 
^P*lttccount  of  the  reproduction  in  tliis  plant. 
^■IV"  Prof^sor  Smith  (/.  c.)  gives  a  nearly  similar  account  of  tlie 
^^Hwocess  of  conjugation.  Theconjugativ?  act  in  this  species  is 
^^Vriiot  undertaken  till  after  the  two  original  fronds  about  to  con- 
'  jogate  have  undergone  self-division  in  the  manner  usual  in 
this  genus — that  is  to  aay,  by  self-fission,  eflected  by  a.  divi- 
sion of  the  contents  into  two  just  under  the  suture,  accom- 
panied by  a  development  of  new  ccII-wbH  to  each  old  segment, 
and  separation  taking  place.  The  separated  portions  bavo 
now  one  long  (and  old)  cone,  and  one  more  blunt  and  rounded 
(the  nascent  youiigerone).  Now,  in  those  individuals  about 
to  conjugate,  from  each  of  the  shorter  or  younger  cones  is 
protruded  a  blunt,  pouch-like  projection  from  the  lower  and 
opposed  sides  of  each,  which  approaching  by  gradual  growth, 
e  contents  from  each  emerge  thereby,  and,  meeting  half 
iy,  amalgamate  with  each  other ;  at  the  same  time  the 
'  r  opposite  portions  of  the  original  parent  fi-ouds  doing  in 
isely  the  same  manner.  Tlius  two  siwrangia  ultimately 
dt  from  the  two  original  fronds,  conjugation  taking  place 
reen  each  of  the  opposite  individualized  pairs  of  partially 
partially  new,  fronds — themselves  resulting  from  the 
Mlf-division  of  the  original  parent  fronds.  A  parallel  phe 
menoii  is  furnished  in  the  process  of  conjugation  by  Ciotierium 
Sneaiuifi,  as  well  as  by  several  diatoms,  Professor  Smith  was 
)t  able  to  see  any  further  development  of  the  sporangium, 
the  propagides  of  Mori-en,  he  believed,  had  no  existence 
fcct. 

I   believe  the  explanation  of  Morrcn's  statement  to  be 
nblf  something  like  the  following : — Prom  researches  of  J 
it  dste  in  remird  to  the  after  devdonment  of  the  snor 
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gium  id  the  Defmiiliaceec,  it  would  seem  that 
repeated  segmentatioii  of  the  conlpnts  into  a  definite 
of  portions,  these  becoming  set  li-ee  by  the  bursting  of  the 
cell-wall  of  the  sporangiutUj  and  eventually  growing  larger, 
and,  Dcdinai-y  vegetable  growth  supervening,  assuming  the 
characteristic  form  of  the  species,  that  the  species  is  itself 
perpetuated  (J^tde  Hofmeiater  "  On  Reproduction  in  the 
Desmidiffi  and  Diatomete,"  translated  in  '  Annals  of  Natural 
History,'  January,  1858;  also,  De  Bary,  '  Untersuchungen 
iiber  die  Familie  der  Conjugaten,  Zygnemeen  und  Desmi- 
dieen,'  taf.  vi,fig8.12 — 24,  and35 — Ifi).  Now  it  seems  probable 
that  Morren's  "large  vesicles"  were  but  the  starch  granules 
commou  in  these  species,  and  that  they  were  set  free  but  by 
the  accidental  fracture  of  the  frond ;  that  his  germinating 
"  propagules,"  stated  to  produce  the  plant  by  gradual  eiten- 
sion  aud  growth,  were  most  likely  germinating  sporangia, 
after  the  contents  had  undergone  segmentation  into  a  number 
of  separate  portions;  that  the  fronds  with  unequal  cones, 
supposed  by  him  to  result  from  the  unequal  growth  of  the 
sporangium,  may  have  been  merely  detached  and  accidentally 
unconjugated  fronds,  after  having  undergone  self-division.  It 
is  true  that  this  explaining  away  of  his  statements  leaves  the 
function  of  the  active  terminal  granules  in  Cloeterium  still 
unexplained  ;  but  I  apprehend  the  true  generative  act  in  these 
plants  is  to  be  sought,  and  is  found,  in  the  act  of  conjugatiou 
itself.  But,  even  admitting  the  correctness  of  Morren's  ac- 
count, and  that  there  might  be  two  modes  of  true  generation 
in  these  plants,  still  his  "  propagulcs  "  conld  hardly  be  looked 
upon  as  zoospores,  as  these  latter  bodies,  in  what  1  believe 
the  strict  and  proper  sense  of  the  term,  du  not  undergo  fertili- 
zation at  all,  and  are  ciliated  and  motile.  I  may  remark,  it  is 
possible  .the  statements  I  have  quoted  from  various  works 
may  be  hased  on  Morren's  account  just  alluded  to,  yet  I  do 
not  find  references  made  to  lis  memoir  (written  in  1836).  I 
may  add  that  Smith  {/.  c.)  coutes  to  the  conclusion  to  which 
1  had  myself  arrived,  and  which  I  ventured  ere  now  to  express 
{'Nat.  Hist.  Reriew,'  vol.  v,  p.  S-U)),  that  the  swaiTuinj 
particles  are  not  zoospores,  and  not  connected  with 
development  of  the  species,  and  I  am  much  pleased  to 
my  own  previous  ideas  cuincidiug  with  those  of  so  expcrien( 
an  observer. 

There  is  only  one  other  record  which  seems  to  hear  at  all 
on  this  point,  at  least  which  I  liave  been  able  to  gather,  and 
it  is  questionable  whether  it  refers  here.     1  allude  to  Kbr 
berg's  figure,  given  iu  bis  work    '  Die  Infusionsthierclu 
Plate  ii,  i^'ig,  15,  where  a  number  of  gi-een  zoospore-like 
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are  figured  withiu  and  external  to  an  empty  Closterium ;  these 
bodiea,  named  by  him  Bodo  viridis,  and  classed  amongst  the 
Infusorial  {"  polygastxic  ")  aoimalculee.  Near  the  centre  of 
the  figurcj  within  the  nearly  empty  frond  of  the  Clo§terium, 
there  is  a  green,  irregrnlar,  rugged  mass.  Could  this  be  a 
portion  of  the  granular  endochrome  untransformed  into 
"zoospores" — his  animals  of  the  species  "Bodo  viridis"? 

Having  thus  endeavoured  to  convey  what  I  believe  is 
the  Btate  of  the  question  as  to  the  occurrence  of  zoospores  in 
the  family  Desmidiacea;,  I  ivill  nest  draw  attention  to  the 
accompanying  figures  (Plate  XI,  Figs.  1 , 4).  Docidium  Ehren- 
bergii  here  affords  us  an  example  of  the  production  of  a 
few  comparatively  large  ciliated  bctdics  formed  at  the  expense 
of  the  cell-contents  of  the  parent  cell,  and  which  make  their 
exit  therefrom  through  one  or  more  specially  formed  lateral 
tubes.  These  bodies,  although  I  am  ([uite  ignorant  of  their 
after  development,  1  cannot  but  believe  to  he  zoospores ;  and 
I  imagine  I  am  justified  in  the  conclusion,  their  appearance 
and  mode  of  formation  seems  to  be  so  comparable  to  the 
zoospores  in  Cladophora,  where  they  undoubtedly,  as  is  well 
known  in  this  as  in  various  other  algot,  propagate  the  plant 
and  form  young  colonies  in  abundance.  The  first  indication 
of  the  commencement  of  the  phenomenon  is  the  production 
of  a  single  minute  hyaline  lateral  tubercle,  or  sometimes  of 
two,  or  more  rarely  still  of  three  such  tubercles,  just  under 
the  inflation  at  the  base  of,  I  ima^rie,  the  younger  segment 
(Fig-  1).  This  tuliercle  arises — and  the  same  holds  when 
there  are  two  or  three — not  from  any  part  of  the  original 
segments,  but  from  a  special  extension  of  the  boundary  wall 
interposed  between  the  inflated  base  of  the  segment  and  the 
sutural  line.  In  other  words,  the  tubercle  is  not  produced 
between  the  segments  by  their  separation  at  the  suture,  hut 
from  an  extension  or  addition  at  the  base  to  one  only  of  the 
segments.  On  looking  at  the  drawings  snpeificially,  it  might 
appear  that  the  new  growth,  with  the  projecting  lateral 
extension,  was  a  modification  of  the  phenomenon  some 
cases  of  which  were  figured  and  described  by  me  in  our  Pro- 
ceedings of  last  session  (Figs.  10  to  15),*  here  merely 
differently  carried  out  with  a  definite  end  to  meet  a  special 
exigency.  But  the  case  is  different  here,  for  in  the  abnormal 
growths  aUuded  to  (/.  c),  the  new  inegular  portions  were 
added  between  the  old  segments  by  their  separation  at  the 
suture,  making  a  third  development  specially  belonging  to 
^neitlier  old  segment;  whereas  here,  as  1  have  just  indicated, 
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the  new  addition  is  an  extensioQ  to  tlie  base  of  one  only  of  tbe 
original  segments.  The  growth  of  the  additional  lateral  tube 
in  the  present  instance  is  comparable  rather  to  the  somewhat 
Bimilar  extension  from  the  shorter  or  younger  cone,  prepara- 
tory to  coujugation,  in  C(o»terium  Elirenbcrgii,  described  a 
little  back,  except  that  here  it  is  usually  longer  (or  more  than 
one),  and  gives  egress  to  separated  portions  of  the  endochorrae, 
individualized  as  zoospores,  and  not  permitting  it  to  extrude 
en  masse  for  the  purpose  of  conjugating  with  tbe  contents  of 
a  neighbouring  frond ;  thus  we  not  unfrequently  observe  in 
nature  modifications  of  similar  means  conducive  to  different 
ends.  When  the  segment  gives  rise  to  one  tubercle  only,  this 
additional  growth  is  gradually  developed  more  aud  more 
narrowly,  diminishing  to  nothing  at  the  opposite  point  of  the 
cylindrical  segment,  so  that  tbe  frond  is  thus  tbrowii  out  of  its 
straight  or  nearly  straight  direction,  and  becomes  bent  into 
a  knee-shape  (Figs.  2  and  3).  Such  is  also  the  case  wheu 
two  projections  arise  side  by  side.  But  wheu  two  originate 
opposite  to  each  other,  or  when  there  are  three,  tbe  frond  ia 
not  thrown  out  of  its  straight  form,  because  the  new  addition 
to  the  segment,  from  which  these  lateral  growths  take  their 
origin,  now  forms  an  annular  extension  equal  all  round,  and 
the  segment  therefore  becomes  added  to  in  length  by  just 
ao  much  as  the  annular  addition  is  broad — aud  this  is  less 
than  the  1.3000th  part  of  an  inch  (Fig.  4).  As  the  case  is 
pretty  simUar  whether  there  be  one,  two,  or  three  of  these 
lateral  growths,  1  shall  coutinue  my  remarks  upon  those  cases 
where  one  only  is  formed.  The  basal  tubercle  now  gradually 
elongates,  and  becomes  a  tube  in  direct  connection  and  con- 
tinuation with  the  frond  (like  the  finger  to  a  glove),  and  is 
about  l-3600th  of  an  inch  in  diameter,  but  of  very  varied 
degrees  of  length  (Fig.  2).  I  have  noticed  some  to  cease  to 
grow  after  having  barely  attained  about  1-lOth  or  l-8th  part 
of  the  length  of  the  frond,  aud  1  have  seen  a  few  verj-  long, 
almost,  if  not  quite  as  long  as  the  frond  itself.  The  cndo- 
chrome  near  the  base  of  each  segment,  and  in  the  neighbourhood 
of  the  lateral  tube,  nest  becomes  very  finely  granular,  of  an 
almost  homogeneous  appearance,  and  the  lateral  tube  is  tilled 
by  it.  The  remainder  of  the  endochrome  (even  in  the  state 
indicated  by  Fig.  2)  is  still  but  little  altered  from  the  ordinal; 
condition,  and  the  terminal  cavities  with  tbe  active  granules, 
characteristic  of  this  genus,  as  well  as  of  Closterium,  remain 
luchangcd.  Tbe  annular  addition  and  the  lateral  tubes 
are  quite  smooth,  and  destitute  of  the  scattered  puncCa 
which  characterise  the  emptv  fi-ond  in  this  species  (. 
3.  4-). 
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P  Now  it  is,  I  apprehend,  not  a  little  worthy  of  rpinnrk  that 
!  Hwarming,  active,  disintegrated  graniiles  disassociated 
■om  the  rest  of  the  endochrome,  described  ahove  as  of  fre- 
quent occurrence,  are  met  with  at  this  stage,  as  well  as 
frequently  at  the  stage  indicated  by  Fig.  1,  when  the  lateral 
tube  first  appears  as  a  mere  tubercle  ;  and,  moreover,  presents 
precisely  the  same  appearance  and  conditions  that  other 
specimens  of  this  species  [D.  Ehrenbergii)  on  the  same  slide 
exhibit,  but  which  are  not  destined  to  undergo  the  other 
changes  here  described.  Further,  numerous  other  species, 
which  occurred  in  the  same  gathering,  presented  similar 
examples  of  the  moleeidar  swarming  movement ;  for  example, 
Docidium  ctavatuvi,  Gonatozyon  Balfm,  various  Coemaria, 
&c.  But  I  think  it  is  not  less  equally  worthy  of  remark,  that 
other  specimens  undergoing  the  peculiar  development,  of 
which  the  production  of  the  lateral  tube  is  a  stage,  did  not 
indicate  any  molecular  or  swarming  movement  of  the 
minute  granules  of  the  endochrome — that  in  tlie  terminal 
spaces,  of  course,  excepted.  On  the  whole,  then,  it  does  not 
appear  to  me  that  these  swarming  granules  had  anything 
Bpecially  to  do  with  the  production  of  the  very  different  motile 
bodies  now  to  be  described. 

I  have  before  stated  that  the  cndocltrome  near  the  base  of 
each  segment,  and  filling  the  lateral  tubes,  becomes  very 
finely  granular ;  it  next  becomes  segmented  into  a  definite 
number  of  rounded  portions,  or  "gonidia."  I  was  never 
able  to  count  them  exactly,  but  I  suppose  they  were  not  less 
than  twenty,  nor  over  fifty ;  nor  did  the  fact  of  there  being 
either  two  or  three  lateral  tubes  develo|>ed  seem  to  indicate 
any  very  great  addition  to  the  number  of  these  bodies.  That 
portion  of  the  cndochrome  not  thus  trausfornied  into  gonidia 
tying  beyond  them,  and  extending  to  the  ends  of  the  segments, 
by  this  time  loses  its  normal  character,  and  seems  to  become 
drawn  into  detached  bands  or  strings,  with  a  few  free 
granules,  and  the  terminal  cavity,  with  the  active  particles, 
becomes  lost.  The  gonidia  lately  formed  at  the  middle  of 
the  frond  have  now  emerged  through  the  opened  apex  of  the 
lateral  tube,  and  remain  clustered  together  in  a  mass  very 
much  like  a  bimch  of  grapes,  the  clusters  becoming,  by 
degrees,  larger  and  larger,  until  all  the  gonidia  make  their 
exit  tlirough  the  tube,  and  each  adds  its  quota  to  the  group 
(Fig.  3).  The  same  is  the  case  when  there  are  two  or  three 
tubes,  the  only  difference  being  that  a  fewer  number,  but 
eenerally  about  equal,  make  their  way  through  each  (I'ig.  4). 
^Meantime,  the  unused  endochrome,  which  had  become  drawn 
Hpto  detached   strings,   now  loses  its   bright-green   colour. 
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changing  somewhat  to  an  olive,  finally  tBTuing  brown,  and 
quite  dying,  and  even,  to  a  great  extent,  disappears  (Fige.  3, 
4) .  Each  of  the  gonidia  forming  the  external  cluster  appears 
by  this  time  to  have  formed  for  itself  a  special  cell-wall  of 
slightly  compressed  or  elliptic  forni,  within  which  the  green 
contents  may  often  be  seen  somewhat  retracted.  Now,  a 
movement  within  its  circum scribed  prison  may  be  seen  on 
the  part  of  the  contents  of  a  few  of  the  gonidia,  which  takefl 
the  appearance  of  a  twisting  motion,  backwards  and  forwards 
as  it  were,  on  its  axis,  similar  to  what  may  be  sometimes 
seen  in  the  organisms  called  Trachelomonas  by  Ehrenbei^. 
I  have  not  noticed  them  to  turn  completely  round.  These 
gonidia  are,  however,  greatly  smaller,  nor  could  I  perceive 
any  red  spot.  If  such  a  comparison  might  not  appear  wholly 
out  of  place,  I  would  be  induced  to  say  that  the  movement  of 
the  green  contents  within  the  confining  membrane  reminded 
me  somewhat  of  the  movement  of  the  eye  in  certain  Ento- 
raostraca.  This  movement  is  not  apparent  in  all  the  whole 
group  of  gonidia  simultaneously,  but  only  in  a  few  at  a  time. 
Eventually,  one  by  one,  the  green  contents  leave  the  confining 
membrane  in  which  they  have  hitherto  been  detained ;  but 
•my  obsenation  being  here  incomplete,  and  my  avocations 
calling  me  away,  I  am  unable  to  say  in  what  manner  they 
made  their  exit.  There  certainly  appeared  no  neck-like 
opening  or  perceptible  aperture,  but  they  probably  emerged 
by  rupturing  the  boundary  wall.  Having,  however,  made 
their  escape,  they  swim  away  as  ovate  or  pyrifnrm  ciliated 
bodies,  pale  at  the  narrower  or  pointed  end,  and  green  other- 
wise throughout — in  point  of  fact,  veritable  motile  gonidia, 
or  zoospores,  in  every  way  comparable  to  the  similar  bodies 
found  in  other  alga  (Fig-  -i);  their  principal  distinction  from 
those,  for  instance,  in  Cladophora,  being  their  temporarily 
abiding  in  a  cluster,  each  encysted  in  its  special  coating.  I  vainly 
tried  to  satisfy  myself  whether  these  zoospores  were  one  or 
iwo-ciliuted,  but  "l  was  not  able  to  decide  this  difficult  point. 
They  were  about  l-3600th  of  an  inch  in  their  narrower 
diameter,  and  somewhat  greater  longitudinally.  IIa\ing,  one 
by  one,  escaped,  the  vacated  cells  remain  not  long  attached 
at  the  apex  of  the  lateral  tube,  and  I  thiuk  they  fall  away  there* 
from  sometimes  in  a  more  or  less  connected  condition,  and 
finally  decay.  Tlie  old  frond  now  generally  separates  at  the 
suture,  one  segment  bearing  away  the  empty  special  struc- 
ture described,  the  other,  of  coiu'sc,  unchanged ;  any 
remaining  endochrome  by  this  time  being  quite  brown, 
broken  up,  and  dead,  if  indeed  it  be  not  altogether  vaaislu 
(Fig.  4).     I  imagine  it  may  be  possible  that  in  the  txa.tSi 
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pool  tlie  whole  of  the  endoclirouie  might  become  used  up  in 
the  production  of  the  zoospores,  as  the  course  of  nature  may 
have  been  more  or  less  arrested  under  the  conditions  to  which 
the  gathering  had  been  necessarily  subjected.  The  empty 
cell -membranes  J  or  old  segments,  were  to  be  found  for  some 
time  afterwards  in  the  gathering,  when  all  traces  of  the 
zoospores  had  completely  disappeared ;  and  I  may  add,  that 
the  formation  of  zoospores  occupied  only  two  days  when 
there  was  a  complete  cessation  of  their  development.  I  may 
also  add  that  the  gathering,  in  which  the  phenomenon  I  have 
been  endeavouring  to  describe  occurred,  was  made  in  Septem- 
ber last. 

A  glauce  at  the  figures  will  be  quite  enough,  as  it  seems 
to  me,  however  imperfect  my  own  description  may  be,  to 
prove  that  the  phenomenon  in  question  cannot  be  mistaken 
tor  any  development  of  the  parasitic  growths  Pytkium 
enlophytum  (Pringsheim),*  or  of  any  species  of  Chytridium 
(Brauij),  although  a  hurried  readiug  might  possibly  lead  to 
such  a  conclusion.  These  organisms  consist  of  colourless 
pypifonn  or  tlask-shaped  bodies,  with  a  more  or  leas  elongate 
neck, — in  the  former  instance  originating,  in  greater  or  less 
numbers,  within  the  cavity  of  the  cell  attacked,  and  protruding 
their  necks  throut/h  its  external  wall, — in  the  latter,  seated 
externally  vpon  it — and  both  producing  and  emitting  very 
minute  zoospores  tlirough  their  opened  apices.  Be  these 
curious  growths  antheridial  structures  or  true  parasites,  which 
latter,  I  apprehend,  is  most  likely,  there  does  not  seem  much 
danger  of  confounding  that  form  placed  under  Braun's  genus 
Chytridium  with  the  phenomenon  iu  Docidium  above 
described,  but  a  mistake,  so  far  as  regards  Pythium  ento- 
phytuni  (Pringaheim),  seems,  perhaps,  more  worthy  guarding 
against.  For  a  figure  of  this  plant  attacking  EreinoaphtBra 
mridia  {De  Bary)  (=  Oilorosphxra  Oliveri,  Henfrey),  see 
'  Micrographic  Dictionary,'  PI.  xlv.  Fig.  8.  It  has,  also, 
been  noticed  by  Carter  attacking  the  cells  of  Spirogjra,  by 
Br^bisson  infesting  various  Desmidiaceo:,  and  is  sometimes 
met  with  in  Cloaferium  lunula.  In  Pj-thinm  the  several 
distinct  parasites  seem  to  be  nourished  at  the  espensc  of  the 
contents  of  the  infested  cell,  presently  protruding  their 
tubular  necks  through  its  boundary  wall,  outside  which  they 
burst  at  their  apices  and  discharge  exceedingly  minute 
"  zoospores,"  formed  from  what  has  now  become  their  own 
proper  cell- contents,  which  arc  not  green ;  whereas,  as  above 
indicated  in  the  phenomenon  in  Docidium,  now  here  for  the 
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first  time  described,  the  tubular  extensions  are  produced 
directly  from  an  addition  to  the  original  cell-wall  itself,  and 
witli  which  they  are  in  absolute  continuation,  and  through 
the  apices  of  which  the  cell-contents  of  the  frond  are  emitted 
by  its  own  direct  conversion  into  zoospores,  and  which  are 
green  and  comparatively  large,  after  the  manner  of  Cladophora. 
Pringsheim  seems  to  see  little  difficulty  in  supposing  it  as  easy 
for  the  zoospores  in  Pythinm,  having  arrived  at  the  surface 
of  a  suitable  confervoid,  to  penetrate  or  absorb  their  way  into 
the  cell,  as  it  is  for  their  tubular  necks  In  a  similar  manner 
eventually  to  protrude  from  within  through  the  outer  wall, 

I  have,  however,  lately  met  with  a  parasitic  growth 
attacking  Cloaterinm  lunula,  and  which  1  refer  doubtfiilly  to 
Pythium  (Pringsheim),  and  of  which  Fig.  5  is  a  drawing. 
Pringsheim's  plant,  met  with  by  him  in  the  conjugated  joints 
of  a  Spirogyra,  he  refers  to  the  family  Saprolegnieie.  That 
observer  suggests  that  a  ramification  of  this  parasite  may 
exist  in  the  interior,  so  that  the  numerous  projecting  ntricles 
may  possibly  be  connected  amongst  themselves  within  the 
remains  of  the  cell-contents  of  the  infested  Spirogyra. 
Therefore,  he  says  that  the  bodies  with  elongated  necka  may 
actually  be  the  sporangia,  each  separated  from  the  vegetative 
part  of  the  plant  by  a  septum  placed  deeply  beneath  the  con- 
tents of  the  infested  Spirogjra-spore.  This,  however  possible  it 
may  be  in  Pringsheim's  plant,  does  not  seem  to  bold  in  the  ' 
curious  growth  figured  (Fig,  5).  Here,  at  least,  each  indivi- 
dual plant  seems  to  be  a  fiask-shaped  body,  without  any  con- 
nexion with  it«  neighbours :  in  one  case,  indeed,  I  noticed 
two  of  the  necks,  befoi-e  penetrating  the  boundary  walls,  to 
inosculate  within  the  frond  of  the  Closterium,  In  a  word, 
each  flask-  shaped  body,  so  far  as  I  can  see,  may  be  said  here 
to  combine  in  itself  both  the  vegetative,  as  well  as  the  fructi- 
fying portion ;  the  whole  plant  at  maturity  being,  as  it  were, 
converted  into  a  sporangium. 

In  the  earliest  conditiDU  in  which  I  saw  this  plant,  the 
bodies  within  the  Closterium  appeared  rounded  vesicles,  each 
with  a  short  neck.  The  neck  of  each,  by  gradual  extension, 
reaches  the  old  cell-wall  of  the  Closterium,  penetrating  which, 
it  grows  to  a  very  considerable  extent  into  the  surrounding 
water.  Just  within  the  boundary  wall  of  the  Closterium, 
each  shows  a  very  decided  globular  enlargement  of  the  neck- 
So  far  it  appears  to  agree  with  Pringsheim's  Pythium.  But 
it  differs  therefrom,  inasmuch  as  the  cell-contents  are  ffreen, 
not  colourless,  as  well  as  in  the  great  length  of  the  necks  and 
intheextremities,  whileeach  plant  is  tilled  with  its c n doc h romp, 
being  distinctly  clavate. 
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Now  I  regret  I  am  unable  to  affirm  that  the  numer- 
orbicular,  spore-like  bodies  in  the  ueighhourhood 
(Pig.  5)  are  the  produce  of  the  contents  of  the  organitim 
in  question,  as  I  did  not  see  their  formation  —  but  1 
cannot  doubt  it.  When  I  made  this  particular  gather- 
ing, 1  did  not  meet  the  Closterium  so  affected  in  uumbera 
sufficient  to  make  any  delinite  observations ;  but  I  suppose 
the  plants  must  have  given  birth  to  and  emitted  their  con- 
tents in  the  form  of  the  ffr.iiidia  lying  about.  For,  certainly, 
the  bodies  scattered  around  did  not  occur  anywhere  else,  but 
always  in  the  neighbourhood  of  a  Closterium  containing  tliese 
organisms ;  and  where  they  nearly  all,  or  a  few  otUVj  still 
contained  their  endochrorae,  thtse  abounded  close  by  in  the 
relative  numbers  to  be  expected.  Admitting  them  to  be 
such,  it  may  appear  questionable  whether  this  growtli  be 
connected  with  the  development  of  the  Closterium  itself,  or 
whether  it  be  a  true  parasite.  I  am  disposed  myself  to  think 
the  latter.  But,  be  this  as  it  may,  I  need  hardly  insist  on 
the  essential  diatioctnesa  between  the  phenomenon  depicted 
in  Fig.  i),  and  the  condition  of  Docidium  shown  in  Figs.  1  to4- 
It  may  be  well  to  say  that  the  three  ovate  ciliated  bodies  on 
the  Plate  near  Fig.  4  represent  the  zoospores  appertaining 
to  it,  whereas  all  the  other  scattered  orbicular  bodies  be- 
long to  Fig.  5.  Notwithstanding  any  description  I  can 
offer  is  so  very  incomplete,  I  venture  to  think  the  draw- 
ing itself  (a  faithful  copy  from  nature)  may  prove  interesting. 
It  seems  highly  probable  that  Ebrenberg's  genus  Polysolenia, 
included  by  him  and  by  KiitzinginDcsmidiacae  {vide  Kiitzing, 
"Species  Algarum")  must  have  been  truly  a  Closterium 
(probably  C.  didymoloaim)  so  attacked.  I  draw  attention 
here  to  this  very  interesting  growth,  in  order  to  guard  against 
any  possibility  of  its  being  thought  the  remarkable  condition 
of  Docidium  is  identical  with  it,  or  that  I  may  have  myself 
in  any  way  mistaken  the  one  for  the  other. 

Here,  however,  my  observations  conclude,  for  I  am  totally 
unaware  of  the  after  development  of  the  motile  gonidia,  the 
original  formation  and  emission  of  which  I  have  described. 
It  m&T  be  urged  that  I  cannot  prove  these  bodies  to  he  truly 
I^OCwporea,  because   I   cannot  prove  they  grow    into    young 

idia,  as  can  more  or  less  readily  be  done  according  to  the 
icies  in  various  other  Algre,  in  which  the  growth  of  the 

:pores  into  young  plants  similar  to  the  parent  is  witnessed 

not  great  difficulty.  Possibly  the  bodies  I  have  described 

\.y  be  but  equivalent  to  those  described  in  somealgse  osmioro- 

idiabytheCierman  writers;  but  I  cannot  for  the  present  eee 

DrobnbilitT  of  this  nssiimntion,  and  imagine  thev  are  moce^ 
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in  mind  ttat  the  true  generative  pnwess  in  Docidium  Eta 
bergii,  like  all  otbcr  undoubted  Desmidians,  is  by  conjugat' 

ABsuming  that  I  am  right,  the  bearing  of  the  fact  would 
not  be  in  tlic  least  to  afiect  the  acknowledged  affinities  of  this 
family  with  their  more  immediate  allies,  the  ZygneraacesB,  or 
with  the  Diatomaceaj ;  for  in  the  former,  in  Spirogyra  and 
Mougeotia,  ciliated  motile  bodies,  probably  zoospores  have 
been  noticed ;  while  in  the  Biatomacese,  although  such  a 
phenomenon  had  been  previously  snspected,  I  need  only 
advert  to  the  reaearches  of  the  Bev.  E.  O'Meara  [loc.  ctt.], 
which  render  it  equally  probable,  if  not  decided,  that  snch  a 
mode  of  propagation  prevails  also  in  that  family. 

Such,  then,  is  an  account,  deficient,  as  I  regret  it  is,  in 
many  points,  of  what  I  cannot  but  look  upon,  so  far  as  I  can 
make  out,  as  a  new  and  unrecorded  phase  in  the  life-history 
of  this  beautiful  and  interesting  family,  the  Desmidiacese, — a 
life-history  still  obscure  in  many  of  its  details,  but  yet  one 
which  I  aver  will  not  yield  in  interest  to  any  other  portion  in 
the  vride  domain  of  our  comprehensive  science  of  Natural 
History,  and  one  also  on  which  I  shall  deem  myself  very 
fortunate  and  very  happy  should  these  humble  observations 
of  mine,  here  recorded,  ever  be  found  eventually  to  shed  even 
a  dim  and  solitary  ray  of  light  in  its  elucidation.  ^^ 


Further  Notes  on  Abnormal  Growth  in  the  Desmtdiacea^M 

In  a  former  paper  read  to  this  Society  (tide  '  Nat.  Hist, 
Rev.,'  vol.  vi,  page  469},  I  drew  attention  to  an  abnormal 
mode  of  growth  affecting  several  si>ecies  of  Desmidiacese,  and 
I  may  add  that  I  have  since  noticed  similar  cases  in  two  or 
three  other  species.  This  consisted  in  there  being  produced 
between  the  old  segments,  not  a  pair  of  new  ones  eventually 
to  become  symmetrical  with  the  old,  but  an  irregular,  more 
or  less  uusymmetrical  inflated  expansion,  forming  with  the 
old  segments  but  one  uninterrupted  cavity  ;  and  this  kind  of 
monstrosity  I  endeavoured  to  show  might  probably  be 
primarily  due  to  the  omission  of  the  formation  of  a  septum  as 
a  preliminary  to  ordinary  vegetative  growth.  In  PI.  XI, 
Fig.  7,  1  bring  forward  what  seems  to  be  a  further  extension 
of  the  same  identical  condition  of  Arihrodesmus  Inctus,  as  that 
figured  in  PI.  xictiii,  Fig.  11,  /.  c.  In  the  case  last  in- 
dicated, as  in  the  others,  there  must  exist  a  suture  between 
the  older  segments  and  the  intermediate  abnormal  growth- 
that  is,  the  latter  has  become  interposed  between  the 
aegmeats  by  tlieir  eeparation  at  the  original  suture. 
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Now  Fig.  7  of  the  present  Plate  seems  to  indicate  that  the 
vegetative  energy  is  not  ueeessarily  arrested ;  for  between  the 
central  growth  {of  the  first  case  in  A.  Incus  figured),  aud  each 
of  the  original  segments,  a  new  expansion  has  been  formed— 
the  whole,  that  is,  the  older  segraeiita  and  the  now  three  in- 
tervening portions  (the  middle  one  being  the  older)  forming 
still  one  uninterrupted  cavity,  and  filled  with  eudoclirome 
throughout.  The  entire  structure,  under  a  low  power,  might 
be  mistaken  tor  a  Scenodesmus ;  but,  when  sufficiently 
maguified,  its  real  nature  is  quite  apparent.  Tlie  specimen 
(Fig.  7)  occurred  amongst  several  others  in  the  condition 
figured  with  my  former  paper  (Fig.  11),  both  mixed  with 
multitudes  in  the  normal  state,  some  in  the  dividing  con- 
dition. There  does  not  seem  any  readily  assignable  limit  to 
the  extent  to  which  this  monstrosity  might  be  carried ;  yet, 
even  supposing  it  had  attained  some  considerable  length,  and 
that  the  extraordinary  structure  should  suriive  its  own 
fragility,  a  time  must  come,  I  conceive,  as  in  normal  indivi- 
duals, when  the  vegetative  impetus  would  be  spent,  and  when, 
therefore,  further  increase  by  mere  self-division  (in  this  case, 
however.abnormallyand  abortively  undertaken)  would  subside. 

Fig.  6  represents  a  remarkable  mycelioid  growth  occurring 
within  a  Closterium  lunula,  noticed  in  the  paper  alludetl  to, 
read  to  the  Society  (page  -i72,  I.  c),  remarkable  on  account  of 
the  impossibility,  except  on  Pringaheim's  theory  in  regard  to 
Pythium  {vide  preceding  Pajier),  of  accounting  for  the  origin 
of  such  a  curious  internal  parasite. 


sscription  of  a  New  Species  of  Comnarimn,  and  of  a  New 
Species  of  Xanthidium. 

FamUy.— DESMIDIACEjE. 
Genus. — Cosmajlium  (Corda), 
Cosjnarium  Portiannm  [sp.  wot'.). 
'  Specific  characters?  Frond  deeply  constricted;  segments. 
It  front  view,  broadly  elliptic,  rough  with  minute,  scattered, 
pearly  granules,  constriction  deep,  wide,  isthmus  forming  a 
short  neck  i  end-view  elliptic. 

Locality :   Pools,   Dublin   and  Wicklow  Mountains ;  not 
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view  about  one  tliird  longer  than  broad,  rough  all  over  vrith] 
minute,  scattered,  somewhat  depressed  pearly  granules,  whicS.  , 
give  a  minutely  denticulate  appearance  to  the  margin,  deeply 
constricted  at  the  middle,  the  coiiBtriction  forming  a  gradually 
widening  notch  iit  each  side,  rounded  below ;  segments,  in 
front  view,  broadly  elliptic,  in  side  view,  suborbicular, 
nected  by  a  rather  narrow  iatlinans,  forming  a  short  neckn 
end  view,  broadly  elliptic.      (Sporangium,  after  a  figure  1 
Professor  De  Bary  of  an  undescribed  species  supposed  to  I 
the  present :  orbicidar,  beset  with  somewhat  elongate,  conical3 
blunt  spines.) 

Measurements:  Length  of  frond,    i^tb  ;  breadth  of  front 
si-jtthof  an  inch. 

Plate  XI, — Fig.  8,  front  view;  Fig.  9,  end  view. 

AfliQities ;  The  granulated  surface  and  compressed  frond  i  ~ 
this  species  forbid  its  being  mistaken  for  any  of  those  in 
which  the  surface  is  smooth,  or  the  end  view  circular.  Of 
those  species  with  which  it  agrees  in  the  characters  first  in- 
dicated, it  is  about  the  moat  minute,  and  I  believe  it  is  other- 
wise amply  distinguished  from  them  by  its  elliptic  segments 
in  front  view.  It  perhaps  moat  approaches  C.  margaritifentm 
(Mcnegb.),  but,  besides  its  smaller  size,  it  differs  from  that 
species  and  C.  (alum  (Br^.)  in  not  having  reniforra  or  semi- 
orbicular  segments,  as  well  as  in  the  constriction  being  not  a 
linear,  but  a  wide  notch.  The  same  characters  distinguisli 
it  from  C.  BrSUsonli  (Menegh.),  as  well  as  the  pearly 
granules  being  minute  and  closely  scattered,  not  rather 
widely  distributed  and  conic.  From  C.  tetraophlhalmum 
{Breb.)  it  alao  differs  in  the  same  characters,  as  well  as  in 
that  of  the  superficial  granules,  which  in  that  species  are 
broad,  giving  the  margin  a  somewhat  undulate  or  crcnate, 
rather  than  a  minutely  denticulate,  appearance.  From  C. 
Broomei  (Thwaitea)  and  C.  bireium  (Breb.)  it  differs,  besides 
other  characters,  in  its  elbptic,  not  quadrilateral  or  angular, 
segments.  From  C.  preemorsum  (Breb.),  C  notabile  (Breb.), 
and  C.  Boirylis  (Menegh.),  as  well  as  C.  protracfum  (Kt^.), 
C, gemmifemm  (Breb.),  and  C.  Turpinii  (Breb.),  it  differs  in 
having  rounded,  not  truncate,  ends,  and  Irom  all  the  specuea 
just  named  in  the  central  constriction,  not  forming  a  li 
but  a  wide  notch. 

It  is  at  once  distinguished  from  C.  orbiculalum  (Ralfs) , 
which  it  agrees  in  the  constriction  not  forming  a  linear  n 
by  the  segments  being  elliptic,  not  aphericaJ,  and  1' 
view  not  circular;  besides  tlie  pearly  granules  bcung  i 
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and  depressed,  not  elevated  and  conic.  It  is  true  that  Pro- 
fessor de  Bary  ('  Untersuchungen  iiber  die  familie  der  Con- 
jtigateii,'  Taf.  VI,  49  a  b)  alludes  to  a  Cosmarium  called  bv 
liiui  Cosmarium  orbiculalum  (Ralfs),  which,  I  apprehend,  is 
actually  the  species  now  described,  but,  with  great  deference, 
I  think  he  is  wrong ;  this  form  differs  quite  from  C  orbicu- 
latum  (Ralfe),  as  much,  indeed,  as  C  b'wculutum  (Breb.)  does 
from  C.  monilifarme  (Ralfs).  Assuming  that  I  am  right  in 
the  conjecture  that  the  present  species  is  identical  with  that 
alluded  to  by  De  Bary  under  the  name  of  C.  orbicuiaium 
(Ualfs),  the  sporangium  has  been  proiTsionally  described  in 
the  foregoing  Bpecitic  characters,  taken  from  the  figure  given 
by  that  observer,  although  I  have  not  myself  met  it  con- 
jugated. 

As  to  other  granulate  species,  so  far  as  I  am  aware,  it  needs 
only  to  contrast  this  form  with  C.  pluviale  (Breb.),  with 
which  it  agrees  in  being  compressed,  and  in  the  constrictiou 
not  forming  a  linear  notch,  but  it  differs  in  the  form  of  the 
segments,  which,  in  the  species  just  named,  are  nearly  as 
broad  as  long,  sub-ovate  or  sub-orbicular,  ends  rotundato- 
truncate ;  whereas,  in  the  species  in  question,  the  segments 
are  broader  than  long,  elliptic,  and  ends  rounded,  the  con- 
striction forming  a  short  nei^k.  Of  the  smooth  species,  it 
moat  nearly  approaches  C.  bioculatum  (Breb.)  in  form,  but 
the  granulate  surface  of  the  present  species  at  once  dis- 
tinguishes it.  The  same  circumstance,  as  well  as  the  want  of 
the  solitary  superficial  projection  on  each  front  surface  of  the 
segments,  separate  it  from  C.  phajieoltis  (Breb.), 

I  am  not  aware  of  any  other  species  with  which  it  seems  at 
all  requisite  to  compare  the  present  form,  nor  does  there  in- 
deed appear  to  me  any  danger,  with  proper  attention,  of  con- 
founding it  with  any  of  those  I  have  mentioned.  This  has 
occurred  to  me  for  three  or  four  successive  years,  and  I  have 
no  doubt  of  its  distinctness.  1  have  several  times  been  asked 
the  name  of  this  species  :  to  afford  a  more  satisfactory  answer 
than  hitherto,  the  next  time  the  question  may  be  put  to  me, 
I  bare  no  hesitation  in  assigning  one  to  this  pretty  little 
species. 

On  a  former  occasion  {'  Nat.  Hist.  Rev.,'  vol,  v,  p.  251)  I 
had  the  pleasure  to  name  a  spEcies,  for  the  ample  reasons 
there  given,  after  my  friend,  George  Porte,  Esi[,  I  was  not 
then  aware  that  Professor  Dc  Bary,  in  Oermany,  had  antici- 
pated mc ;  consequently,  my  name  for  the  species  alluded  to 
^^1  to  the  ground,  and  with  it  mnch  of  the  compliment  I  had 
^^Hktded.     To  restore  the  latter,  I  trust  the  present  attempt 
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Gghus — XANTHiDtru  {Ehr.). 
Xanthidium  Smitkii  [sp.  nov.). 

Specific  characters:  Segments  trapezoid;  spines  tniaqj 
straight,  acute,  marginal,  in  four  pairs ;  central  project! 
minute,  rounded,  tubercle-like. 

Locality  :  Numerous  specimens  were  met  with  by  me  o 
slide  marked  "  Wareham,  1849,  W.S.,"  kindly  lent  to  n 
Professor  Harvey. 

General  Description:  Frond  minute,  in  front  view  about 
as  long  as,  or  very  slightly  longer  than  broad ;  constriction, 
a  deep,  gradually  widening  notch ;  segments  about  twice  as 
broad  as  long,  trapezoid,  lower  mar^n  somewhat  convex, 
sides  narrowing  upwards  and  straight,  ends  broad  and  straight; 
spines  short,  minute,  straight,  acute,  marginal,  geminate,  a 
pair  placed  on  each  of  the  four  angles ;  in  side  view,  segments 
about  as  broad  as  long,  with  rounded  sides,  ends  truncate, 
each  upper  angle  furnished  with  a  minute  spine,  beneath  each 
of  which,  about  halfway  down  the  segment,  there  occurs 
another  spine,  all  the  spines  divergent;  eud  view  sub-elliptic 
or  broadly  fusiform,  enda  tmucato -convex,  furnished  with 
three  spines,  the  spines  projecting,  divergent,  none  at  the 
sides;  the  central  projection  from  each  front  surface  a 
minute,  rounded,  smooth  tubercle,  apparent  always  in  end 
view ;  m  the  side  view  the  tubercles  are  sometimes  concealed 
b^  the  projecting  divergent  central  spines,  while  in  the  front 
view  they  are  hidden  by  the  contained  endochrome.  Spo- 
rangium unknown. 

Measurements:  Length  of  frond, -j^'as ;  breadth, -j-j^  of 
an  inch.  ~ 

Plate  XJ. — Fig.  10,  front  view ;  Fig.  1 1,  side  view ;  Fig.  IZ 
end  view. 

AfiBnities :  This  interesting  little  species  seems  to  be  a 
on  the  one  hand  to  Xanthidium  fasciculalum  (Ehr.),  and  ( 
the  other  to  Arlhrodesmia  ociocornia  (Ehr.,  Hass.,  Breb,)^:'' 
Xanthidium  oclacome  (RalfeJ,  var.  ^,  but  is  perfectly  and,  I 
believe,  unmistakably  distinct  from  cither.  With  the  former 
it  agrees  in  the  spines  being  subulate,  marginal,  and  in  pairs, 
and  in  the  central  projection  being  not  granulate ;  but  it 
differs  ill  its  far  more  minute  size,  and  in  its  segments  being 
four-sided,  not  reniform  or  sub- hexagonal,  and  in  its  spines 
being  short,  and  minute  and  straight,  not  elongate  and « 
usually  curved,  and  in  its  constriction  not  forming  a  linei 
notch.     With  the  otlier  species  named   (var.  fi)  this  foi 
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agrees  in  its  trapezoid  scgmeiitSj  and  in  the  number  and  dis- 
position of  its  epiiies,  but  diftera  in  posscBsing  the  central 
frontal  projections,  wliich  are  absent  in  thespeciea  alluded  to, 
and  which  circumstance,  1  thiuk,  should  place  it  out  of  the 
genus  Xanthidium.  Tlie  form  now  under  consideration  also 
differs  from  that  alluded  to  in  having  its  margins  straight, 
not  concave ;  in  its  spines  being  minute,  not  elongate ;  in 
the  segments,  in  side  view,  which  is  less  compressed,  being 
aub-orhicidar,  not  elliptic ;  in  the  ends  being  truncate,  not 
rounded ;  and  in  the  extremities  in  the  end  view  being  blunt, 
not  rounded.  Notwithstanding,  therefore,  considerable  simi- 
larity in  the  general  outline  between  the  present  species  and 
Arthradesinua  octocornin,  var.  \i,  I  cannot  suppose  they  can 
be  identical.  The  latter  I  have  not  mj-self  met  with  in  this 
country,  but  var,  a  is  not  uncommon.  However,  I  prefer  to 
follow  Brebisson,  and  to  place  both  those  forms  in  the  genus 
Arthrodesmus,  though,  perhaps,  Jcuner'a  suggestion  to  form 
a  new  genus  for  them,  including,  of  course,  Arthrodeamua 
bifidus  (Breb.),  would,  after  all,  lie  the  better  course.  Certain 
it  is  that  the  plant  now  described  is  an  unquestionable 
XanlMdium. 

I  imagine  the  initials  on  the  slide  above  alluded  to  must  be 
those  of  the  late  Professor  William  Smith  ;  it  is,  however,  in 
any  case  by  no  means  an  inappropriate,  though  but  a  small 
and  very  inadequate,  mark  of  respect  to  dedicate  this  species, 
which  I  believe  to  be  very  distinct,  to  his  memory. 


CosTHiBUTioxs  io  the  knowledge  of  the  Development  of  the 
GoNiDiA  o/LicHENS,  ill  relation  to  the  Unicellular  Kvum, 
t^c.     Hy  i.  Braxton  Hicks,  M.D.  Loud.,  F.L.S.,  &c. 

Fasciculus  1, 

Tt  needs  no  remarks  of  mine  to  point  out  the  extreme 
ambiguity  which  exists  in  regard  to  the  arrangement  of  both 
the  species  and  genera  of  the  unicellular  algse  and  their  kin- 
dred organisms.  Perplexing  to  the  last  degree  to  the  older 
student,  to  the  notice  they  are  bewildering,  and  highly  un- 
satisfactory to  all  wiio,  allured  by  their  simplicity  of  struc- 
ture, have  been  desirous  of  studying  Nature  on  her  protophytic 
'  whold. 
However,  within  the  last  few   years  an  opinion,  based  on 
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some  valuable  observations,*  bas  sprung  up — that  matlj 
organisms  of  the  class  alluded  to  are  but  a  condition  of  t' 
growtb  of  the  gouidia  of  lichens. 

To  add  new  facts  to  those  already  published,  tending  VK 
the  same  direction,  will  be  the  endeavour  of  the  follow'  _ 
contributions,  and  which,  it  is  confidently  hoped,  will  throw 
additional  light  ou  this  confessedly  diiBcuIt  subject. 

And  it  may  be  well  at  the  commencement  to  remark  that 
the  gonidia  of  lichens  have  extraordinary  powers  of  dissemi- 
nation, far  beyond  what  is  generally  recognised.  From  a  series 
of  observations,  extending  now  over  manyyears,  in  which  they 
were  never  absent,  I  found  that  they  may  be  collected  in 
comparatively  great  numbers  from  snow  and  rain,  par- 
ticularly the  former,  and  especially  in  windy  weather.  The 
quantity  of  gonidia,  frequently  with  attached  fragments  of 
lichens,  entangled  and  brought  down  by  the  snow,  generally 
considerably  exceeds  that  of  any  other  organic  molecules. 

Experiments  upon  this  point  may  be  easily  made  by  placing 
a  clean  sheet  of  glass  in  the  open  air  during  a  fall  of  snow. 
When  a  sufficient  quantity  has  fallen,  it  should  be  melted, 
and  the  snow-water  allowed  to  run  into  a  tube ;  the  super- 
natant fluid  being  poured  off  after  the  foreign  matter  has 
subsided,  I  have  noticed  sometimes  that  the  discoloration  of 
the  water  is  in  a  great  ipeasure  dependent  on  the  gonidia  of 
lichens.  These  I  have  kept  in  the  water  for  some  months, 
and  have  seen  them  passing  through  the  same  varieties  of 
segmentation  to  be  described  below  as  occurring  in  the 
gonidia  of  lichens  and  in  "  Chlorococcus."  Hence  it  will  be 
seen  that  every  surface  upon  which  snow  or  rain  can  fall 
must  have  a  number  of  these  gonidia  deposited  upon  it  during 
the  year.  In  the  course  of  the  following  communication  it 
will  be  seen  that  these  organisms  have  the  property  of  in- 
creasing to  an  unlimited  extent  by  subdivision,  and  thus  will 
be  explained  how  enormous  surfaces  are  covered  by  the  so- 
called  '■'Chlorococcus." 

Now,  although  the  gonidia  of  the  various  lichens  arc 
wafted  by  air-currents  hither  and  thither,  doubtless  to  very 
distant  points  of  the  globe,  yet  we  may  for  the  same  reason 
expect  the  unicellular  algfe  and  their  allies,  if  really  derived 
from  them,  would,  in  any  given  district,  vary  according  to 
the  species  of  lichens  prevalent  in  that  district ;  and  this 
I  have  found,  so  far  as  my  observations  have  extende-d,  to 
be  the  case ;  for  although  the  gonidia  of  many  lichens  are 
scarcely  to  be  distinguished  from  each  other,  yet  there  are, 

•  See  'Botanisclie  Zeil.mig,'  5lli  Janiittry,  1855,  I.  H.  Ibid.,  1&55, 
Herm.  lUigtohn.     'Microxcnp,  Diet.,'  art.  " FidmcIlaoeB." 


in  many,  constant  minute  differences,  visible  to  a  practised 
eye,  while  in  some  tliere  are  essential  variations  during  their 
growth,  which  will  be  notiecd  hereafter. 

After  these  remarks  I  will  pass  to  the  consideration  of  that 
unicellular  plant,  eommoiily  called  "  Chlorocochtg,"  which 
covers  with  a  green  coating,  walls,  trees,  palings  and  indeed 
any  exposed  body  rough  enough  to  give  attachment  to  it. 

It  is,  in  its  mature,  quiescent  state,  a  round,  globular  cell 
(fig.  l,ff,  «),  consisting  of  a  cell-wall,  with  green  cell -contents, 
haring  a  nucleus  in  its  centre.  It  is  shown  highly  magnified 
at  fig,  3.  These  cells  may  remain  in  a  dormant  condition  for  a 
considerable  time  during  cold  weather,  but  upon  the  return 
of  warmth  and  moisture  they  begin  to  increase  in  numbers, 
by  a  process  of  subdirision  which  varies  in  the  different 
cells. 

Sometimes  the  mass  of  contents  divides  into  from  two  to 
eight  or  more  portions,  which  soon  assume  a  round  form,  and 
burst  the  parent  cell-wall  open ;  or  the  septa  radiate  from  the 
centre ;  these  secondary  cells  soon  begin  to  divide  by  binary 
and  quaternary  division,  and  this  process  may  go  on  for  a 
very  long  period,  even  for  years,  without  much  variation. 
The  she  of  these  dirisions  varicB  according  to  the  rapidity 
with  which  the  process  of  segmentation  exceeds  that  of 
uadividual  cell-growth  (PI.  X,  figs,  1,  2).  Ultimately,  how- 
ever, they  all  assume  the  form  and  size  of  the  parent  round, 
nucleated  cell. 

Now,  the  gonidia  of  many  of  the  lichens  are  precisely 
similar,  both  in  the  mature,  quiet  state,  as  also  in  the  active 
process  of  multiplication,  and  are  of  the  same  size.  This  is 
veil  seen  in  making  a  section  of  the  thallus  of  any  ordinary 
lichen  about  to  undergo  what  is  called  "  soridiferous  de- 
generation— for  instance,  o(  Parmelia parielina.  The  gonidia, 
increasing  beneath  the  cortical  layer  by  subdivision,  at  first 
elevate  in  parts  the  layer  above  it,  till  at  length  they  burst 
through,  and  then  at  fii-st  appcarof  a  green  colour,  continuing 
the  process  of  subdivision  in  a  manner  indistinguishable  in 
every  respect  from  the  "  Chloroeoccus "  before  described. 
For  this  reason  it  has  been  suspected  by  some  recent  inves- 
tigators that  the  latter  is  possibly  derived  from  the  gouidium 
of  the  lichens. 

The  additional  facts  I  shall  bring  forward  will,  I  conceive, 
set  the  question  aflSrmatively  at  rest. 

It  will,  therefore,  be  necessary  to  watch  tiic  tnic  gonidium 
a  stage  further,  while  still  resting  on  the  thallus  through 
which  it  has  burst.  After  the  process  of  scgmcntution  has 
been  repented  an  uncertain  number  of  times,  and  the  divisions 
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Iiave  again  become  full-sized  and  globular,  it  begins  to  make 
the  first  step  towards  the  formation  of  the  felted  fibres  of  its 
parent,  and  it  will  be  observed  that  a  small,  colourless,  tubular 
projection  appears  at  one  spot  on  the  surface  of  the  cell-wall 
(fig.  3  a),  which,  increaslug  iu  length  becomes  a  tubular 
fibre,  which,  whilst  adhering  closely  to  the  exterior  of  the 
cell,  and  articulated  and  brandling  (fig.  2,  b,  b,  b),  at  last 
completely  encloses  it  by  its  ramifications,  whicli  vary  iu 
colour.  Iu  the  case  of  Parrneliii  parielina  they  are  yellow, 
and  the  round  mass,  opaque  by  transmitted  light,  and  rough 
on  its  outside  in  consequence  of  the  branches  of  the  fibres 
not  closely  adhering  by  their  ends,  is  denominated  a 
"floridium."  This  gives  the  jjowdery  appearance  to  the 
surface  of  the  lichen  upon  which  it  rests,  and  bas  a  consider- 
able influence  on  the  general  colour  of  the  plant,  which  thus 
depends  on  the  amount  and  colour  of  these  enclosing  fibres. 

The  toridium  may  remain  in  this  stage  for  an  indefinite  period 
— for  months,  and,  I  suspect,  even  for  years — in  which  event 
the  case  produced  by  the  branching,  adhering  fibres  becomes 
thickened  and  denser,  as  shown  at  fig.  9.  This  is  generally 
more  apparent  during  the  colder  months,  and  is  probably  a 
means  of  protection. 

When  segmentation  commences  with  in  this  soridium, it  often 
results  in  a  very  large  number  of  subdivisions,  as  at  fig.  10,  a, 
and  the  fibres,  passing  inwards  between  the  segments,  separate 
them,  while  the  whole  ball  enlarges,  so  as  to  produce  the  first 
commencement  of  a  thallus.  This  point  is  of  importance,  as 
will  be  remarked  upon  when  we  come  to  speak  oi'  the  corres- 
ponding stage  in  the  "soridium"  of  Ciadonia.  But  s^men- 
tation  of  the  enclosed  goniriium  may  proceed  simultaneously 
with  the  fibre-growth,  in  which  case  thesoridia  assume  the 
appearance  shown  at  figs.  4  and  5.  Frequently  the  subdivisions 
become  oval  and  small,  uudergoing  binary  segmentation. 
Fig.  6  represents  an  instance  of  this,  in  which  the  parent 
cell-wall  is  still  seen  partly  dissolved.  Fig.  8,  a,  also  shows 
this  form.  In  others  they  are  globular  from  the  commence- 
ment, and  simply  increase  in  size,  as  at  figs.  4,  5,  10,  b,  b, 
they  are  as  large  as  the  parent  cell. 

The  contents  of  one  of  these  broken  soridia  is  shown 
fig.  8,  with  fibres  branching  among  the  segments. 

Precisely  the  same  changes  take  place  in  the  so-callei 
"  Chlarococcus."  As  I  said  before,  the  multiplication  by 
division  may  proceed  during  an  indefinite  period ;  however, 
circumstances  favouring  the  tendency  to  form  the  fibre  com- 
mences, and  a  "  soridium  "  ia  the  result.  To  describe  these 
cbangea  would  be  but  to  repeat  the  above  remarks  on  the 
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proceea  in  the  undoiihted  gonidium  of  the  liclien.  If  a. 
porUon  of  the  bark  of  a  tree  ou  whieh  the  Chlorococcvs  is 
growing  be  placed  under  glass,  so  as  to  keep  it  in  a 
moderately  moist  atmosphere,  the  phenomenon  may  be 
observed  in  ail  ite  changes.  It  may  also  be  traced  perfectly 
in  nature,  and  may  be  recognised  by  lighter- col om'ed  patches, 
appearing  where  "  Chlorococcus  "  has  been  growing.  That 
the  change  of  colour  is  caused  by  the  growth  of  the  fibres 
may  readily  be  seen  on  microscopical  examination;  and  this 
point  is  instructive,  becanse  it  will  be  found  that  the  colour 
varies  notably  according  to  the  lichen  prevalent  in  its  neigh- 
bourhood. Where  the  yellow  Farm  el  i  a  is  found,  the 
"  Chlorococeus "  will  assume  a  yellow  tinge  in  its  soridial 
stage.  Viewed  by  transmitted  light,  they  are  also  opaque 
halls,  with  irregular  outline  (fig.  7). 

But  it  must  be  clearly  understood  that  every  Chlorococcus 
does  not  follow  esactty  this  course,  for  I  shall  show  marked 
exceptions;  but  it  obtaius  with  the  generality;  and  it  is  a 
remarkable  fact,  that  when  "  Chlorococcus  "  does  vary,  it  is 
in  the  neighbourhood  of  those  lichens  whose  gonidia  also 
vary,  and  in  precisely  the  same  manner. 

That  this  "  Chlorococcus  "  stage  does  continue  for  a  long 
period  without  showing  any  disposition  to  form  soridia,  con- 
stantly multiplying  till  large  surfaces  are  covered,  and  to  some 
depth,  may  he  pl^nly  obser\'ed ;  and  this,  taken  with  what 
1  have  remarked  before,  will  explain  its  almost  universal 
presence.  This  condition  seems  to  be  favoured  by  cool,  moist 
weather.  The  soridia  also  remain  dormant  for  a  very  long 
time,  and  do  not  develop  into  fhalli  unless  in  a  favorable 
situation ;  in  some  cases,  I  think,  for  years,  It  will  be 
easily  perceived  that  tlie  soridium  contains  all  the  elements 
of  a  thallus  in  miniature ;  in  fact,  a  thallus  does  frequently 
arise  from  one  alone,  yet,  generally,  the  fibres  of  neigh- 
bouring soridia  interlace,  and  thus  a  thallus  is  matured 
more  rapidly.  This  is  one  of  the  causes  of  the  variation  of 
appearance  so  common  in  many  species  of  lichens,  and  is 
more  readily  seen  towards  the  centre  of  the  parent  thallus. 
"When  the  gonidia  remain  attaebed  to  the  parent  thallus  tlie 
circumstances  are,  of  course,  generally  very  favorable,  and 
then  they  develop  into  secondary  thalli,  attached  more  or  less 
to  the  older  one,  which,  in  many  instances,  decays  be- 
neath them.  This  process  being  continued  year  after  year, 
gives  an  apparent  thickness  and  spongy  appearance  to  the 
lichen,  and  is  the  principal  cause  of  the  various  modili- 
cations  in  the  external  aspect  of  tlie  Uclieos  which  caused 
them  formerly  to  be  misclassiliecl. 
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Summary. — I  tbink,  then,  from  the  above  remarkSj  tliut 
there  can  be  no  doubt  but  that  what  has  been  colled 
"  Chlorococcus  "  is  nothing  more  than  the  gonidia  of  some 
lichens,  which,  having  been  conveyed  by  tlie  movements  of  the 
atmosphere,  had  been  deposited  on  a  favorable  Bnrface,  where 
they  Boon  begin  to  increase  by  various  modes  of  segmen- 
tation, which  continue  for  an  unhniitcd  period.  But  under 
suitable  conditions,  chiefly  drought  and  warmth,  the  gonidium 
throws  out  from  its  external  envelope  a  small  fibre,  which, 
adhering  and  branching,  ultimately  encases  it  and  forms  a 
"  eoridiura."  At  this  stage  gonidium  may  continue  also  for 
an  indefinite  period  in  a  dormant  condition,  but,  circum- 
stances favoring,  segmentation  of  the  gonidium  goes  on 
within  the  soridium,  while  the  branches  of  the  fibre  penetrate 
within  the  divisions,  till  at  last  a  young  thallus  is  formed. 
But  a  check  may  occur  during  any  of  tliese  stages,  and  yet 
vitality  be  prolonged  for  a  period  of  months  and  even  years. 

Of  this,  I  believe,  any  one  may  satisfy  himself  if  he  will 
be  careful  to  watch  an  old  wall  or  tree,  and  cheek  his 
observation  by  the  microscope  from  time  to  time.  In  every 
particular,  the  whole  of  these  stages  are  passed  through  by 
those  gonidia  whose  pedigree  is  known,  which,  having  burst 
through  the  cortical  layers  of  the  lichen -thallus,  still  re- 
main attached  to  its  surface. 

There  arc  two  other  points  which,  although  they  require 
more  observations  to  give  any  certain  value  to  them,  it  will 
be  as  well  to  mention  here  : 

The  first  is  the  occurrence  among  the  fibres  of  dilatations 
which  contain  a  number  of  small,  actively  moving  bodies,  of  a 
reddish-brown  colour  (as  at  fig.  11,  a,  a).  They  apparently 
have  a  motion  difi'erent  from  the  ordinary  molecular  move- 
ment. 

Thff  other  is,  that  there  are  to  be  found  among  the  crushed 
soridia  some    small,  moving,  green  cells,  like  minute  f 
spores,  but  I  cannot  satMfjr  myself  as  to  their  origin. 


Oh  Cycloteli^. 
By  G.  A.  Waikek-Arnott,  LL.D. 

My  object  is  not  to  give  here  a  monograph  of  the  (,__ 
Vyclotella,  but  to  endeavour  to  clear  up  the  synonyms  of  ouP" 
British  species,  which  to  me  appear  to  be  in  a  little  con- 
tusion. 
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C.  Dallasiana  was  described  l)y  the  late  Professor  Smitli 
from  a  single  specimen;  lie  cbaracterisca  it  by  the  dbc 
cellular ;  his  slide,  now  in  the  British  Museum,  has  been 
carefully  examined  by  Mr.  Roper,  and  the  valve  identified 
him  with  specimens  he  hiis  obtained  from  the  Tharaes, 
The  disc  or  portion  of  the  valve  within  the  striated  mRfgin  is 
not  areolate,  as  may  be  inferred  from  the  term  "  cellular," 
but  merely  minutely  bullate  or  puckered,  or  as  if  blistered,  on 
account  of  numerous  little  elevations  and  depressions ;  per- 
haps bullate-rugose  is  the  most  expressive  mode  of  descrip- 
tion. 

\\Tiat  Smith  had  seen  is  the  large  form,  and  probably  the 
sporangiul  state  of  the  diatom ;  but  there  is  another  form  of 
it,  much  smaller  {with  occasionally  the  large  one  sparingly 
mixed),  which  I  have  long  ago  had  sent  me  by  Mr.  J.  T. 
Norman,  No.  178,  City  Road,  London.  This  small  one 
appears  to  be  not  unfrequent  about  Woolwich,  although  it 
has  not  as  yet  been  obtained  in  a  sufficiently  pure  state  to 
afford  good  slides.  If  attention  be  not  paid  to  the  bullate, 
but  otherwise  flat,  and  not  projecting  or  uudulate,  smooth 
centre,  this  may  be  readily  mistaken  for  a  state  of  C.  Kutz- 
ingiana,  Sm. ;  and  I  have  no  doubt  whatever  that  it  forms 
C.  Kutzingiana  fi  of  Smith,  as  far  as  the  British  localities 
are  concerned,  although  quite  distinct  from  the  synonyms 
adduced.  Like  C.  Kulzingiana,  it  only  occurs  in  brackish 
water. 

Smith  states  that  C.  Kulzinffiana  is  met  with  in  fresh  and 
brackish  water ;  I  have  never  seen  the  true  species  from  fresh 
water,  and  believe  that  he  added  this  kind  of  locality  from 
erroneously  supposing  that  C.  rectangula  of  De  Br^bisson,  or 
C.  opercvlata  p  of  Kiitzing,  which  is  a  fresh-water  species, 
WM  the  same  as  his  C.  Kutzingiana  (3.  Specimens,  however, 
of  C.  rectangula,  De  Breb.,  from  De  Brebisson  himself,  and  a 
portion  of  the  only  gathering  he  ever  made  of  it  (near  Paris), 
prove  that  diatom  to  be  no  way  distinct  from  C  Meneghiniana 
of  Kiitzing,  a  species  allied  to  C.  Kutzingiana,  and  having  the 
same  coarse,  marginal  strice;  but  differing  by  the  flat,not  undu- 
late, cuds,  and  by  its  fresh-water  locality. 

What  is  called  C.  opercnlaia  presents  two  forms,  both 
figured  by  Kiitzing.  One  has  the  centre  of  the  valvesmooth 
and  projecting  obliquely  (as  in  C.  Kutzingiana),  forming,  as  it 
were,  a  sort  of  operculum  or  convex  lid  to  the  valve,  the 
projecting  portion  of  the  one  frustule  corresponding  to  that 
of  the  contiguous  one  which  does  not  project,  thus  presenting 
undulate  appearance  on  the  front  view ;  to  this  the  name 
■culalit  properly  belongs.     The  other  has  a  flat  (not  pro- 
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jectiitg)  disc,  but  the  disc  is  marked  by  rulutitig  dots  or 
lines.  Smith,  in  his  '  Synopsis,'  had  both  in  view  :  the  first,  or 
tnie  C.  operculala,  he  has  described  with  sufficient  precision, 
although,  in  place  of  heiug  concave  or  depressed  in  the  centre, 
as  he  says,  I  consider  it  to  be  convex  or  elevated  ;  the  second 
form  is  the  one  which  he  has  figured  in  Tab,  v,  fig.  -IM,  and  is 
also  that  ivhich  he  distributed  in  his  Lough  Neagli  sUdesi  it 
occurs  near  Ulverstonc  and   Hull,  and  is  probably  not  iin- 
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Besides  the  above,  Kiitzing  has  a  species  from  the  Lunne- 
burg  deposit,  which  he  calls  C  minulula:  this  occurs  in  many 
deposits  in  this  country.  It  is  this  which  Smith  obtained  from 
the  Lough  Mourne  deposit,  but  which  he  has  unfortunately 
referred  to  C  antiqua,  a  species  which  does  not  occur  in  any 
of  the  Irish  deposits  which  1  have  eianuned.  The  lai^est  and 
finest  specimens  of  it  which  I  have  seen  are  from  the  exten- 
sive deposit  near  Toomehridge,  between  Lough  Neagh  and 
Lough  Beg,  and  that  from  Loch  Leven,  Kinross-shire,  in 
both  of  which  it  is  mixed  with  C.  Rolula,  Sm. 

On  carefully  comparing  the  C,  minviula  from  deposits  with 
the  second  form  of  C.  operculala,  I  have  little  doubt  of  their 
identity  ;  both  have  got  the  same  kind  of  centre  to  the  disc. 
It  seems  to  have  a  double  coat  of  silex  near  the  niar^iu,  or  at 
least  two  siufaces  differently  marked ;  the  upper  oue  preaenta 
a  series  of  short,  close,  marginal  strise,  resembling  a  narrow, 
striate,  convex  ring,  suiTouiiding  the  flat  disc ;  the  under  one 
is  flat,  broad,  and  conspicuously  striate  from  the  margin  to  the 
central  portion  or  disc.  Sach  are  the  appearances  presented 
when  both  states  are  perfect ;  but  n  hen  the  recent  form 
(usually  confounded  with  C.  operculala)  becomes  abraded  or 
much  macerated,  it  seems  to  pass  into  tlie  other ;  my  impres- 
sion, therefore,  is  that  the  one  got  in  deposits  (or  C.  niinutwla 
true)  assumes  its  distinetivc  appcarancre  solely  by  long  expo- 
sure and  maceration,  and  that  it  and  the  recent  one  (Smith's 
tab.  V,  fig.  48)  ought  to  be  united.  The  name  of  minulula 
is  certainly  objectionable,  as  the  specimens,  even  when  in 
deposits,  are  often  so  large  that  they  might  he  mistaken  for 
a  small  form  of  C.  Rotnla  ;  but  changes  of  specific  names 
lead  to  confusion  when  not  transferred  to  another  genus,  and 
it  is  therefore  preferable  to  retain  that  given  by  Kiiteing, 

These  five  may  be  comparatively  distinguished  from  each 
other  thus : 

1.  C.  Dallasiana !  ends  of  frustule  flat;   centre  of 
bullate- rugose,  marginal  strife  coarse. 

2.  C.  Meneffhiniana ;  ends  of  frustule  flat ;  centre  of 
neither  striate  nor  bullate;  marginal  striae  coarse. 


I,  and 
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,  C  Kutzingiana ;  ends  of  frustule  undulate ;  centre  of 
Ere  convex,  but  neither  striate  nor  bullate ;  raai^nal  stris 
long,  coarse. 

4.  C.  operculata;  ends  of  finistule  undulate,  centre  of 
valve  conveSj  but  neither  striate  nor  bullate;  strice  short, 
close. 

5,  C.minutala;  ends  of  frustule  flat;  centre  of  valve  with 
radiating  dots  or  stri^. 

To  C  Dallasiana  I  refer  C.  radiata  of  Brightwell.  I 
possess  what  I  consider  to  be  C,  Meneghtatana  from  a  stream 
that  empties  itself  into  Bidston  Marsh,  Cheshire,  where  it 
was  collected  in  August,  1858,  by  Mr.  T.  Comber;  but 
it  is  not  noticed  in  his  "  Catalogue  of  Liverpool  Diatoms," 
'Mic.  Joum.j'  viii,  p.  113),  unless  it  be  what  he  calls 
C.  Kutzingiana, p.*  Mr.  G.  Norman,  of  Hull,  has  also  found 
it  in  the  pond  of  the  botanic  garden  there,  and  in  some  other 
places  about  Hull ;  but  in  all  these  localities  it  is  very  sparse, 
and  much  mixed  with  other  diatoms.  I  liave  not  seen  a 
good  frustule  with  the  front  riew  from  England,  but  I 
do  not  think  that  any  doubt  cau  be  entertained  about  the 
Bpedes. 

C.  Rohda,  Sm.,  from  deposits,  sometimes  approacbes 
closely  to  C,  mitmtuta,  hut  has  distinctly  moniliform  striie, 
and  when  recent  has  a  series  of  small,  broad-topped,  nail- 
like, spinous  processes  close  to  the  margin,  and  perpendi- 
cular to  the  surface  of  the  valve ;  these  are  easily  broken 
off,  and  this  aflbrds  one  of  the  many  arguments  against 
drawing  np  specific  characters  from  specimens  obtained  from 
deposits ;  the  latter  may,  by  ocular  comparison,  and  even 
by  written  characters,  be  frequently  correctly  referred  to 
the  recent  form,  hut  receut  ones  can  rarely  be  satisfactorily 
determined  from  descriptions  made  only  from  the  abraded 
state.  C.  Rotula,  Sm.,  is  C.  Rohda,  KUtz.  ('Bac.,'  tab.  ii, 
fig.  14} ;  but  as  Ehrenberg  had  already  described  a  DUcoplea 
Rotula,  and  also  a  Disc.  Rota,  both  from  tlie  South  Seas, 
which  Kiitring  afterwards  supposed  to  be  also  species  of 
Cychtflta,  he,  in  his  Species  Algorum,  changed  his  former 
appeUation  from  C  Rotula  to  C.  Astrtea.  This  change  was 
nncalled  for,  as  the  first  diatom  described  under  the  com- 
bined nanw»  of  Cyclolella  Rotula  is  that  of  Kiitzing,  and 
that  name  has  been  adopted  by  Smith;  to  it  the  name 
Rotula  ouglit  still  to  be  attached,  unless  we  take  into  con- 

■  CalaloeuES  of  names  are  ot  Tcrj  little 
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sideration  that  Kiitzing  himself  made  the  alteration  before 
Smith  published  his  'Synopsis,'  although  Smith  was  unaware 
of  it.  To  this  species  must  be  referred  Stephanodiacus 
Niagara  o£  Ehrenberg,  and  perhaps  also  hia  S.  Egijptiacut. 
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The  SaCC  HARO-PoiABIBCOPE. 

By  William  HfiNDinf,  Esq.,  Surgeon,  Hull. 
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The  instruments  usnally  6gured  as  employed  in  the  po- 
larization of  aaceharijic  solutions  are,  for  the  moat  part,  of 
costly  and  complex  character.  Havmg  experienced  a 
little  curiosity  in  the  subject,  induced  through  a  desire 
to  investigate  diabetic  urine  microscopicalij',  I  had  occa- 
sion to  refer  to  an  article  contained  in  '  Morfit's  Chemical 
Manipulations ;'  and,  in  pursuance  of  the  methods  therein 
described  of  Professor  M'Culloch,  Soleil,  Clerget,  and  other?, 
I  have  been  enabled  to  fit  up 
an  apparatus  which  will  be  found 
efficient,  convenient,  and  inex- 
pensive, whereby  the  beauteous 
phenomena  of  right-  and  left- 
handed  polarizarion  indicative 
of  cane  or  grape  sugar  may  be 
readily  exhibited,  or  the  arcs  of 
prismatic  coloration  meaanrcd, 
as  occasion  may  require. 

1  am  indebted  to  Mr.  Row- 
ncy,  of  Hull,  for  the  accom- 
panying drawing,  representing 
the  arrangement   of  the   appa- 

First,  procure  a  gutta-percha 
tube  A,  of  a  cabbrc  to  receive 
the  ordinary  a  eye-piece  (which 
might  be  in  demand  for  other 
uses),  and  about  10  inches  in 
length;  fix  upon  its  lower  or 
distal  extremity  a  disc  of  clear 
glass  between  two  layers  of 
gutta  percha  cemented  by  heat,  and  perforated  to  transmit 
the  polarized  beam  of  light,  the  polarizer  b,  as  usual,  being 
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Pbiefl  below  the  stage.  The  tube  tlius  prepured  ia  to  be 
mbstitutetl  for  the  body  of  the  microacopc,  and  retuned 
by  one  or  more  elastic  bands  c  to  the  stand-frame,  and 
placed  in  a  vertical  position  for  use,  resting  close  upon  the 
stage. 

Secondly,  fit  the  top  of  the  gutta-percha  tube  with 
a  turned  wood  stopple  (not  seen  in  the  drawing),  1  inch  in 
depth,  three  fourths  of  which  should  enter  the  tube  mode- 
rately tight,  just  so  as  not  to  rotate,  and  one  quarter  should 
(.■onstitute  a  collar  or  rest,  say  of  3  inches  diameter,  over- 
hanging tlie  tube,  for  convenience  of  handling  on  removal, 
&c.,  and  lot  this  stopple  he  perforated  in  the  direction  of 
its  axis,  with  a  ^nth-  or  -/jtb-inch  aperture;  then  fix  also 
permanently  upon  its  upper  surface  a  compass  card  d, 
marked  in  degrees  of  a  circle,  and  with  a  corresponding  per- 
foration. 

Now  prepare  another  stopple,  e,  of  1  inch  in  depth,  and 
li  inch  broad  at  the  bottom,  tapering  to  l^thinch  above, 
and  perforated  aa  before ;  let  this  be  mounted  upon  the  first 
stopple,  interposing  the  compass-card  and  a  circular  aUp  of 
card  or  two  to  facilitate  rotation,  having  a  needle,  f,  inserted 
laterally  asanindicatortodcnotethcarc  of  polarization.  (The 
two  stopples  may  be  turned  out  in  one,  and  afterwards  cut 
across). 

A  piece  of  brass  tubing,  such  as  is  used  for  jointing  fisbing- 
rods,  of  about  2  inches  in  length,  should  he  fitted  firmly  in 
'"le  perforation  of  the  upper  stopple,  but  made   to   rotate 

sely  within   that   of  the  larger  or 

ider  stopple,  thus  allowing  the  indi-      ,  s/wpw 

cator  to  be  turned  freely,  and  without  ^^-  -  &=^  "  ^ 
disturbance  to  the  compass-card.     The  ♦  ^_l?^ 

analyser  g,  aa  usually  employed  above 

the  objective  in  ordinary  polarization,  is  now  placed  within 
the  upper  part  of  the  brass  tubing,  projecting  half  an  inch 
above,  and  hghtly  packed  with  gn^tta  percha,  so  as  to  have  an 
independent  rotation,  to  adjustj  fix,  or  remove  at  pleasure. 
A  slip  of  glass,  H,  of  about  1  inch  in  length,  may  be  inserted 
in  the   body,  having   a  gauge- mark   drawn  across  it  at  i. 
distance  of  7/atbs  inches  from  the  bottom  of  the  tube  (inner 
surface),  to  ensure  a  given  depth  of  the  solution  or  syrup  era- 
ployed.    The  several  parts  being  now  duly  centred,  the  appa- 
ratus  is   complete   for  ordinary  observation;  but  for   com- 
■  mercial  or  extended  scientific  research,  a  thermometer  and 
^vdrometcr  will  be  required,  with  tables  of  reference. 
^^L&  eyrup,  prepared  by  boiling  three  or  four  ounces  of  loaf 
^^Knr  in  a  corresponding  quantity  of  water  audtill'  vcdifilute 
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hot,  through  blotting-paper,  may  be  poured  when  cold  into 
tube  on  removal  of  the  stopples,  which  are  to  be  replaced ;  t 
when  the  upper  piece  e  is  rotated  from  left  to  right,  a 
resplendent  coloration  is  exhibited,  follow  ing  the  right-handed 
prismatic  series,  in  the  order  of  violet,  red,  orange,  yellow, 
green,  blue,  indigo,  indicative  of  cniie  sii^ar.  Then,  for  the 
development  of  the  order  of  coloration  indicative  of  grape  or 
iiiicrystallizable  sugar,  proceed  as  follows : — empty  the  syrup 
from  the  tube  into  a  phial,  add  two  or  three  drachms  of 
hydrochloric  acid  (one  drachm  of  acid  to  nine  drachms  of 
syrup),  and  place  aside  for  twelve  hours,  or  thoughout  the 
night.  In  the  morning  replace  the  acidified  solution  into  the 
tube  A,  as  before,  and  note  the  order  of  coloration,  which, 
the  cane,  now  being  converted  into  grape-sugar,  will,  upon 
the  rotation  of  the  analyser  or  upper  stopple  E  in  the  same 
direction  as  before  (from  left  to  right),  present  the  reverse 
series  of  colours,  or  liolet,  indigo,  blue,  green,  &c.,  &c.  Of 
course,  for  practical  quantitative  or  per-centage  estimation, 
regard  must  be  had  to  exact  measures,  to  which  we  do  not 
now  refer. 

The  B  cyc-piecc,  selected  as  a  measure  for  the  calibre  of 
the  tube  or  body  a,  having  been  removed  for  the  adaptation 
of  the  stopples,  may  at  any  time  be  replaced,  and,  instead 
of  the  Nicol's  prism,  be  surmounted  with  a  prism  of  uncut 
Iceland  spar,  or  rather  by  a  special  double-image  prism, 
for  the  magnified  esbibition  of  the  phenomena  of  simul- 
taneous complementary  coloration,  the  syrup  being  used  as 
before. 

Sufficient  may  have  already  been  advanced  to  awaken 
interest  and  to  induce  investigation  of  the  brilliant  phenomena 
of  saccharine  polarization;  and  at  the  same  time  a  clearer  con- 
ception will  have  been  obtained  of  the  manipulation  required 
for  the  purpose  of  subjecting  diabetic  urine  to  the  polariscope, 
involving  a  process  probably  a  little  more  comptes  than  ' 
usually  considered  of  concentration,  clarification,  &c. 


On   the    SaucTUHE    of  the    Mouth    and   Pharynx   of 
Scorpion.     By  Thomas   Henry  Huxley,   F.U.S.,  Pro- 
fessor of  Natural  History,  Government  School  of  Mines. 

ALTHoroH  the  scorpion   has  been   made  the  subject  of 
repeated  investigations  by  some  of  tlie  best  minute  anatomists 
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t  past  and  present  times,  it  is  a  remarkable  circunistanee 
I  exact  account  of  the  structure  of  the  eommeaee- 
ment  of  its  alimentary  caual  is  to  be  met  with,  at  least  so 
far  aa  my  kuowledge  extends.  Meckel  ('  Beitr'age  zur 
Vergleiclienden  Anatomic,'  Band  i,  Heft  2,  1809),  aa  might 
be  expected  from  the  fact  that  his  dissections  were  per- 
formed without  the  aid  of  even  a  magnifier  (page  106).  takes 
DO  particular  notice  of  the  small  and  delicate  parts  in  question. 
Treviranus  ('BauderArachniden,'  1812}  is  equally  silent  as  to 
this  important  portiouofthe  economjof  the  scorpion;  and  even 
the  accurate  Johannes  Miiller,  iu  the  esaay  entitled  "  Beitrage 
aur  Anatoraie  des  Scorpions"  (Meckel's  'Arcbiv.,'  1828), 
which  threw  so  ranch  new  light  upon  the  organization  of  this 
animal,  althougli  he  saw  more  than  either  hia  predecessors 
or  his  suceeaaors  have  done,  did  not  probe  the  matter  to 
the  bottom.  In  describing  the  alimentary  eanal,  he  merely 
says: — "The  pharynx  which  jiriscs  in  front  of  the  brain, 
upon  a  particular,  strongly  excavated,  portion  of  the  skeleton, 
is  much  wider  than  the  rest  of  the  iutestine,  and  resembles  a 
Tesiclo.  The  (Esophagus  is  very  delicatewhcreitproeeedsfrora 
"~"  '  i  vesicle,  rises  between  the  very  stout  nerves  for  the  cbelie, 

»ve  tlic  brain  (which  lies  behind  the  pharynx),  and  passeB 
'  the   saddle-shaped   upper   excavation  of   the  internal 

loracic  skeleton,  whilst  the  spinal  cord  and  the  posterior 

rebral  nerves  pass  through  the  opening  of  the  same 
fteleton." 

Even  the  elaborate  and  beautifully  illustrated  memoir  on 
the  organization  of  Scorjiio  occitanus,  pablished  by  M. 
Blanchard,  a  couple  of  years  ago,*  does  not  furnish  the  in- 
quirer with  either  definite  or  accurate  information  on  this 
At  page  19,  I  find  under  the  head  of  "  mouth :" 

"  In  the  seorpion  there  ciisLa  only  a  single  buccal  piece  proj>erlj  bo  cttlled ; 
It  is  inaerled  ia  l.lie  iiie<ijnn  hue  above  iaa-defw)  the  mou1.li,  ju^t  beluw  the 
M\exiia{aHtenBts}iiHees),  andwedeed  in,  so  to  spe^.  between  Ihu  TooL-jawi 


Mil  a  little  flexible  apgiendiige,  i 


r  toward  a  its  extremity,  sensibly 


latnl  luterallj,  convex  above,  and  beset,  chieOv  at  the  end,  with  R 
iky  baits.    This  piece  preaeuis 


Ciece  preaeuis  two  ^wdematft  {apoiUaiet  d'iiuerliuii), 
_r  from  one  another. 
""Oue  Gnds  acertmu  dilBouliy  in  poaitirelj  determjuin^  the  nature  oF  the 
Igic   buccal  appendage  of  llie  scorpion.     It  is  impossible  to  regard  it  as 

liagMc  of  tbe  lahruni  (Ihrt  luperimre)  of  insects.     The  labrum  is  one 

le  pieces  whicli  abort  most  ooinpletcly  in  the  araclinida.     Besides,  in 
B  artioulato,  this  labrum  recrives  nerves  ivhieh  arise  froni  the  oenbral 
s  dilTerent  with  the  buccal   appendage  of  the  scorpion ;  its 
om  the  anterior  part  of  the  subtEsophageal  ganglia,  exactly 

mrirtunalvly  published 
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like  those  of  the  mandibles  and  maxills  of  Crustaoea  and  Insects.  It  can 
thus  onlj  be  compared  to  these  pieces ;  but  ought  we  to  regard  it  as  repre- 
senting both  the  mandibles  and  the  jaws,  or  only  the  mandibles,  or  the  jaws, 
either  one  or  the  other  being  supposed  to  be  aborted  P* 

With  respect  lo  both  the  main  points  contained  in  these 
paragraphs^  however,  M.  Blanchard  subsequently  makes 
statements  which  seem  difficult  to  harmonise  with  the  con<^ 
elusions  enunciated. 

Thus,  at  page  41,  I  find  : 

'*  The  pharyngeal  nenres  are  two  pair.  Those  of  the  first  take  tlieir  origin 
from  the  anterior  and  median  edge  of  the  cerebrum,  and  almost  imme- 
diately unite  so  as  to  form  a  single  nerve,  whose  branches  are  distributed  in 
the  upper  portion  of  the  buccal  appendage.  It  is  evidently  the  analogue  of 
the  nerves  of  the  labrum  of  insects." 

And,  again,  at  page  60 : 

"  Mouth  and  cBsophaffus. — The  buccal  orifice  appears  under  the  form  of  a 
little  transverse  cleft,  hidden  under  the  chelicene  above  (au-dessus)  the 
median  appendage,  which  has  already  been  described  (p.  19) ;  its  edges  are 
flexible,  and  are  deprived  of  asperities.  The  Gssophagus^  which  commences 
in  a  slightly  funnel-shaped  pharvnx,  is  delicate,  short,  and  widened  pos- 
terity, so  as  to  resemble  what  M.  Leon  Dufour  calls  the  'jabot'  in  insects. 
The  oesophagus  is  held  upon  each  side,  towards  its  middle*  by  a  fine  mus- 
cular band  directed  backwards,  and  towards  its  point  of  union  with  the 
stomach  by  a  similar  band  directed  forwards.  These  inuscles  are  attached 
to  the  sternal  floor,  formed,  as  is  known,  by  the  basilar  pieces  of  the  ap- 
pendages. They  serve  to  stretch  the  oesophagus  cither  forwards  or  back- 
wards, so  as  to  facilitate  deglutition. 

"  The  walls  of  the  oesophagus  are  thin  and  smooth  internally,  and  present 
a  few  fine  folds." 

In  the  figures  {op,  cit.,  pi.  iv,  figs.  1  and  6),  which  repre- 
sent the  anterior  part  of  the  alimentary  caual,  the  oesophagus 
is  represented  as  a  straight,  taper  tube,  cndiug  in  the  mouth, 
witliout  change  of  direction. 

At  page  32,  M.  Blanchard  states,  under  the  head  of — 

^*'  Muscles  off  h(*  buccal  appendage. — We  have  indicated  the  two,  long,  diver- 
ging, apodcnies  of  this  piece  (p.  19).  Upon  the  base  of  each  of  them  is 
inserted  an  elevator  muscle,  provided  with  two  fixed  attachments  to  the  re- 
phalo-thoracic  shield  in  front  of  and  external  to  ilie  median  eyes  (pi.  ii,  lig. 
4ie  e  and  tig.  G  a).  By  its  contraction,  this  nniscle  causes  the  buccal  appendage 
to  be  elevated  a  little — a  movement  which  takes  place  when  the  animal  intro- 
duces food  into  its  mouth.  A  transverse  muscle  is  attached  to  the  twoapodemic 
))lates  (pi.  ii,  fig.  ty*) ;  it  is  this  muscle  which,  acting  either  on  the  one 
side  or  on  the  other,  determines  the  slight  lateral  movements  of  the  buccal 
appendage.  It  is  to  be  observed,  that  this  piece,  solidly  fixed  between  the 
foot-jaws,  sensibly  involves  the  latter  during  the  execution  of  its  blight 
movements." 
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1  The  structure  of  the  parts  wUieli  I  have  observed  in  a  large 
pedes  of  Bulhua  may  be  described  as  follows : 

The  "buccal  appendage"  of  M.  Blanchard  is  a  vertically 
elongated,  laterally  compressed,  cuab ion-like  prominence, 
broad  and  rounded  above,  where  it  is  marked  by  a  slight 
median  ridge,  slightly  concave  from  above  dowawarda  in 
front,  and  narrowed  below  (PI.  XII,  figs.  1,  2,  3  A).  Its 
anterior  and  lateral  surfaces  arc  covered  witJi  fine,  short  hairs, 
which  form  a  projecting  pencil  at  its  anterior  inferior  angle. 
There  is  no  aperture  whatsoever  above  this  body,  between  the 
cheiicerae;  but,  below  and  behind  it,  the  aperture  of  the 
mouth,  large  enough  to  admit  the  head  of  a  fine  needle,  can 
be  very  easily  found.  I  entertain  no  doubt,  therefore,  that 
this  "  buccal  appendage"  is  a  true  labrum,  and,  indeed,  in  all 
essential  respects,  it  is  exactly  like  that  part  in  the  Crustacea. 
The  convex  lower  aiuface  of  tlie  labrum  bounds  the  mouth 
in  front,  while  behind,  it  is  limited  by  a  transverse  thicken- 
ing of  the  chitinous  integument,  which  appears  to  represent 
tlie  sternum  of  the  mandibular  somite  (flg.  4  o).  The  mouth 
opens  into  a  veiy  curious  pharynx,  formed  by  a  delicate 
outer  investment,  and  a  strong  inner  chitinous  lining- 
Viewed  laterally,  this  organ  (c)  has  the  shape  of  a  pear, 
its  broad  end  being  uppermost,  and  its  long  axis  directed 
obliquely  upwards  and  backwards,  in  such  a  manner,  that 
the  broad  upper  end  lies  in  the  middle,  between  the  prongs 
of  the  fork-like  apodemc,  which  M.  Blanchard  haa  de- 
scribed. Viewed  from  above  or  below,  however,  the 
pharynx  appears  to  be  very  narrow,  indeed,  almost  linear, 
in  consequence  of  its  very  peculiar  form,  which  is  displayed 
in  the  section,  taken  transveraely  to  the  longitudinal  axis 
and  perpendicularly  to  the  vertical  plane  represented  in  fig.  5. 
The  cavity  of  the  aac  is  here  seen  to  be  triradiate,  while 
it«  walls  arc  very  closely  approximated,  so  as  to  leave  but 
a  slight  interspace.  The  narrow  band  which  joins  the 
two  lateral  walls  below  ajid  behind  is  slightly  excavated,  so 
as  to  present  a  convexity  towards  the  eavily  of  the  pha- 
rynx. The  two  shorter  rays  of  the  sac  are  turned  upwards 
and  outwards;  the  third  longer  ray  is  directed  vertically  down- 
wards. The  cEBophagus,  an  exceedingly  delicate  and  narrow 
tube,  comes  ofl'fram  the  posterior  wall  of  the  vertical  ray  or  cms 
of  the  pharynx,  just  above  the  mouth ;  and,  widening,  passes 
backwards  and  upwards,  into  the  dilatation  which  receives  the 
ducts  of  the  so-called  salivary  glands  [e).  Just  alwve  the  aper- 
ture is  a  rounded  projection  (fig.  6  p),  which  I  suspect  may 
Kjet  as  a  sort  of  valve,  when  the  sides  of  the  pharynx  are  diva- 
H|Mcd,  by  more  or  less  completely  occluding  the  ccsophagenl 
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aperture.  The  inner  surface  of  the  chitinous  lining  of  the 
pharynx  is  more  or  less  rugose ;  and,  towards  the  cesophii- 
geal  aperture,  presents  a  number  of  very  minute  spines  (fig.  6) . 

The  transverse  mnecniar  fibres  (fig.  2  n),  rightly  said  by  M. 
Blanchard  to  arise  from  the  forks  of  the  apodeme  (m),  are 
inserted  into  the  side  walls  of  the  pharyngeal  sac,  which  is  so 
narrow  from  side  to  side,  as  readily  to  escape  notice,  without 
dissection.  The  termination  of  the  aorta  appeared  to  me  to 
pass  between  the  two  superior  crura  of  the  sac. 

The  large  vertical  muscles  (fig,  1  y)  are,  as  M.  Blanchard 
states,  inserted  into  the  base  of  the  apodeme ;  and,  besides 
these,  the  labrum  is  traversed  by  strong  transverse  and  longi- 
tudinal muscles. 

The  mode  of  action  of  this  curious  apparatus  appears  to  be 
readily  intelligible.  Scorpions,  as  is  well  known,  suck  the 
juices  of  their  prey,  and  the  pharyngeal  aac  seems  to  be 
well  calculated  to  perforra^  the  part  of  a  kind  of  syringe. 
For,  suppose  the  prey  to  he  held  between  the  labrum 
above,  the  bases  of  the  great  mandibles  at  the  sides,  and  the 
processes  furnished  by  the  maxillary  limbs  below,  and  that 
the  minute  oral  aperture  is  applied  to  a  wound.  Ther, 
if  the  transverse  muscles  (n)  contract,  the  aides  of  the  pha- 
rynx will  be  drawn  apart,  and  a  partial  vaeuum,  or  at  least 
a  tendency  to  the  formation  of  one,  will  be  created.  If, 
by  the  same  action,  the  projection  (p)  is  brought  down 
over  the  (Esophageal  aperture,  regurgitation  from  the  omo- 
phagus  will  be  prevented  j  but,  in  any  case,  as  the  oral 
aperture  is  larger  than  the  CEsophageal,  it  will  be  easier  for 
the  sac  to  be  filled  through  the  mouth.  The  sac  being 
full,  if  the  labrum  is  depressed  so  as  to  close  the  oral  aperture, 
and  the  trausverse  muscles  are  relaxed,  the  elasticity  of  the 
walls  of  the  pharynx  will  tend  to  reduce  its  cavity  to  its 
primitive  dimeusions,  and  hence  to  drive  the  ingested  liquid 
into  the  oesophagus.  Successive  repetitions  of  the  action 
would  gradually  pump  the  juices  of  the  preyinto  the  alimentary 
canal  of  its  captor. 


TRANSLATIONS. 


On  the  Origin  of  Ferments.     New  experimenin  i-elalive.  to 
ao-termed  SpotUanmus  Generalion.     By  M.  L.  Pasteuk. 

(•  Comptes  Rendua,'  Maj  7,  I860,  p.  819.) 

Amoxo  the  questions  arising  during  the  researches  which 
I  have  undertaken  on  the  aubject  of  fcrmentationa  propcriy 
»o  termed,  there  is  none  more  worthy  of  attention  than  that 
which  relates  to  the  origin  of  "  fei'mmls."  Whenee  proceed 
these  mysterious  agents,  so  feeble  in  appearance,  and  yet  in 
reality  so  powerful;  which  in  the  minutest  quantity,  mea- 
sured by  weight,  and  with  iu&ignificaiit  cjtterual  chemical 
characters,  possess  such  extraordinary  energy  ?  It  is  in  an 
attempt  to  solve  this  problem  that  I  have  been  led  to  the 
study  of  the  ao-termed  spontaneous  generation. 

In  the  communication  which  I  had  the  honour  of  sub- 
mitting to  the  Academy  on  the  6th  of  February  last,  I  men- 
tioned only  a  single  fluid  appropriate  for  the  development  of 
Infusoria  and  Mucedinea,  althougli  I  gave  a  general  metliod 
applicable  to  all  liquids. 

On  that  occaHiou  I  showed,  in  a  manner  tiiat  has  been 
contested  only  in  appearance — First,  that  the  solid  parti- 
cles conveyed  in  the  atmospheric  air  were  the  origin  of  all 
the  vegetable  and  animal  productions  peculiar  to  the  fluid  in 
question.  Secondly,  that  these  particles,  examined  under 
the  microscope,  are  amorphous,  dusty  atoms,  constantly 
associated  with  certain  corpuscles,  whose  form,  volume,  and 
structure  show  that  they  are  organized  after  the  manner  of 
the  ova  of  Infusoria  or  of  the  spores  of  the  Mucedinea. 

I  am,  at  present,  in  a  condition  to  extend  tlie  assertions 
contained  in  the  communication  of  the  6th  February  to  two 
Bubstaiices,  still  more  alterable  than  the  sugared  water  mixed 
with  albuminous  matters  which  had  been  more  particularly 
the  subject   of  my  former   experiments.     1   now   speak  of 
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"  milk"  Bad  "  urine,"      Tb«  details  of 
from  these  two  fluids  will    sliow,    as  I  hop* 
future  ill  store  for  this  department  of  study. 

I  introduce  about  100  ciiliic  ceutimctere  of  recent  urine 
into  a  flask  capable  of  cotitaiiiiug  250  cubic  centimeters. 
The  drawn-out  neck  of  the  flask  communicates  with  a 
platinum  tube,  heated  to  redness.  The  liquid  is  made  to  boil 
for  two  or  three  minutes,  and  then  allowed  to  cool.  When 
refilled  with  air,  which  has  been  subjected  to  a  i-ed  heat,  the 
flask  is  hermetically  closed. 

The  flask,  under  these  conditions,  may  remain  for  an  int 
finite  time  in  a  stove,  at  a  temperature  of  30°  C,  withoi 
its  undergoing  any  alteratiou.  After  tlie  lapse  of  a  montll' 
or  six  weeks,  I  cause  a  small  quantity  of  amianthus  charged 
with  the  atmospheric  dust  to  fall  into  the  flask,  the  mode  in 
which  tliis  is  effected  being  precisely  that  described  in  the 
'  Comptes  Reudus'  of  the  (ith  of  February.  Tbe  neck  of  the 
flask  being  then  again  hermetically  closed,  the  apparatus  is 
replaced  in  the  stove. 

In  order  to  be  sure  that  the  manipulation  to  which  the 
flask  is  submitted,  for  the  introduction  of  the  atmospheric 
dust,  does  not  itself  in  any  way  affect  the  result  of  the 
experiment,  I  prepare  a  second  flask  similar  to  the  other; 
only  that,  instead  of  allowing  amianthus  charged  with 
atmospheric  dust  to  fall  into  it,  I  substitute  the  same  amian- 
thus pre\'iously  calcined  for  some  moments  before  its  intro- 
duction into  the  flask. 

The  following  arc  the  constant  results  of  the  esperimenl 
BO  made. 

The  fluid  in  the  flask  which  lias  received  the  amianthi 
deprived  of  the  atmospheric  dust  remains  unaltered  at  the 
temperature  of  30°  C,  whatever  may  be  the  duration  of  its 
exposure  to  tliis  heat,  which  is  so  favorable  to  the  putrefac- 
tion of  urine.  On  the  contrary,  at  Jhe  end  of  sis  hours, 
the  urine  which  has  received  the  atmospheric  dust,  presents 
organized  products — Wueedinea  or  Infusoria.  Among  the 
latter  I  have  noticed  chiefly  Bacleria,  very  minute  Vibrionvs, 
and  Monads,  in  fact,  the  same  Infusoria  that  I  have  found  in 
the  same  urine  exposed  to  the  contact  of  the  atmospheric  air 
at  a  temperature  of  30'^  C  During  the  following  days  will 
be  witnessed  an  abundant  deposition  of  crystals  of  ammo- 
niaeo-magnesian  phosphates  and  of  the  alkaline  lithates. 
The  urine  becomes  more  and  more  ammoniacal.  Its  urea 
disappears  under  the  influence  of  the  true  ferment  of  the 
urine,  a  ferment  which  I  have  proved  to  be  organised,  amitj 
yfhonG  germ  could  only  have  been  introduced  in  the  ati 
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spheric  dust,  as  well  as  that  of  tlic  Iiifusuria  or  of  the  Miicc- 
diiiea. 

Milk  exhibits  still  more  intei-catiug  properties,  I  have 
said  that,  before  filling  the  flask  with  air  which  has  been  sub- 
jected to  a  red  heat,  aud  hermetically  closing  it,  I  caused  the 
uriue  to  boil  for  two  or  three  niiautes.  This  duration  of  the 
ebullition  is  sufficient,  and  everything  leads  me  to  believe 
that  even  less  careful  precautions  will  suffice  to  deprive  of  all 
viability  the  germs  which  may  have  fallen  into  the  urine 
subsequent  to  its  emission. 

This  being  granted,  let  us  repeat,  without  any  change, 
the  operation  above  described — -now,  however,  not  upon 
uriue,  but  upon  fresh  milk ;  that  is  to  say,  after  this  duid 
has  been  boiled  for  two  or  three  minutes,  and  the  flask  has 
been  refilled  with  air  heated  to  redness,  let  us  keep  it  closed 
at  a  temperature  of  30°. 

After  a  variable  lapse  of  time*— generally  of  three  to  ten 
days — the  milk  in  all  the  flasks  thus  prepEUed  will  be  found 
coagidntcd.  Under  the  prevalent  views  respecting  the  phe- 
uomcuou  of  the  coagulation  of  milk,  there  is  nothing  in  this 
cii'cumstance  to  excite  aurjjrisc.  When  milk,  it  is  said,  ia 
exjiosed  to  contact  with  the  oxygen  of  the  air,  the  albu- 
minous element  is  altered  and  acts  as  a  ferment.  This  fer- 
ment reacts  upon  the  sugar  of  tlie  milk,  aud  transforms  it 
into  lactic  acid,  which  then  precipitates  the  caaeiu.  This  is 
the  cause  of  the  coagulation.  In  reality,  however,  things 
are  quite  otherwise.  For  if  one  of  these  flasks  in  which  the 
milk  ia  coagulated  be  opened,  it  is  obvious,  on  the  one  hand, 
that  the  milk  is  as  alkaline  as  fresh  milk;  and  on  the  other 
— a  circumstance  tending  to  encourage  the  belief  in  sponta- 
neous generation^ — that  the  milk  is  filled  with  Infusoria, 
most  frequently  with  Vibrios,  as  much  as  -giijth  millimeter  in 
length.  As  yet  1  have  not  met  with  any  vegetable  produc- 
tion under  these  circuDistanccB. 

From  these  facts  we  must  adniit^First,  that  the  pheno- 
inenuu  of  the  coagulation  of  milk,  as  I  hope  shortly  to  demon- 
strate more  clearly,  is  a  phenomenon  upon  which  we  have 
iiad  but  very  imperfect  notions.  Second,  that  Vibrios  may 
arise  in  a  liquid  of  the  nature  of  milk  which  has  undergone 
ebullition  for  several  minutes  at  a  temperature  of  100°  C, 
although  this  is  not  the  case  with  respect  to  urine,  uor  to  a 
mixture  of  sugar,  water,  and  albumeu.  Is  it  the  case,  tlien, 
that  under  parlictiLir  conditions  wc  may  have  spontaneous 
^neration  ?  We  shall  soon  see  how  far  this  couclusioa 
Hvould  be  erroneous.  Let  the  milk  be  Itoiled,  not  for  two,  but 
^Bls  tbreo,  four,  or  fivt:  minutes,  mid  it  will  be  found  that  the 
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number  of  flasks  in  which  it  coagulates  from  the  presenoel 
Infusoria  diminishes  progressively  in  proportion  to  tffl_ 
longer  duration  of  the  ebullition.  And  lastly,  if  the  cbtilH- 
tion  be  carried  on  at  a  temperature  of  110  to  112  decrees, 
under  the  pressure  of  1^  atmosphere,  the  milk  will  never 
afford  any  Infusoria.  Consequently,  as  they  do  arise  under 
the  conditions  existing  in  the  former  experiment*,  this  U 
evidently  due  to  the  circumstance  that  the  fecundity  of  the 
germs  of  the  Vibriog  is  not  entirely  destroyed,  even  in  water 
at  a  tem]>eraturc  of  100°,  kept  up  for  some  minutes,  and 
that  it  is  more  affected  by  a  longer  ebullition  at  that  fafm- 
'  pcrature,  and  wholly  aboUshed  at  the  temperature  of  1 10°  to 
112°  C. 

But  what  is  to  be  said  concerning  the  phenomenon  of  the 
coagulation  under  those  special  conditions  of  ebullition,  in 
which  the  milk  in  coutact  with  calciued  air  never  affords 
any  Infusoria?  One  remarkable  fact  is,  that  the  milk  does 
not  coaffuiale.  It  remains  alkaline,  and  preserves,  I  would 
venture  to  say,  entirely  all  the  properties  of  fresh  milk. 
Tlicn  if,  into  this  milk,  thus  retaining  its  integrity,  the 
atuiospheric  dusty  particles  are  introduced,  it  changes  and 
coagulates,  and  the  microscope  shows  the  esistence  in  it  of 
divers  animal  and  vegetable  productions. 

It  would  lie  very  interesting  to  ascertain  whether  the 
fluids  belonging  to  the  animal  economy,  such  as  milk  and 
urine,  contain  normally  or  accidentally,  previously  to  all 
contact  with  the  common  air,  the  germs  of  oi^anized  pro- 
ductions. This  is  a  question  which  I  hope  to  resolve  in  a 
subsequent  communication. 

The  generally  admitted  theory  of  ferments,  and  that  which 
of  late  years  had  received  fresh  support  from  the  writings 
or  the  labours  of  various  chemists,  consequently  appears 
to  me  more  and  more  incongruous  with  experiment.  The 
"ferment"  is  not  a  dead  substance,  without  determinate 
specific  properties.  It  is  a  being,  whose  germ  is  derived 
from  the  air.  It  is  not  an  albuminous  substance,  altered  by 
oxygen.  TLc  presence  of  albuminous  matters  is  an  indis- 
pensable condition  of  all  fermentation,  because  the  "  ferment" 
depends  upon  them  for  its  life.  They  arc  indispensable 
in  the  light  of  an  aliment  to  the  fenncnt.  The  contact 
of  the  atmospheric  air  is,  primarily,  equally  an  indispensable 
condition  of  fermentation,  but  it  is  so  in  \-irtuc  of  its  being 
a  vehicle  of  the  germs  of  the  "  ferments," 

What  is  the  true  nature  of  these  germs?  Do  they  not 
require  oxygen,  in  order  to  pass  from  the  state  of  germs  to 
that  of  adult  ferments,  such  as  are  met  with  in  the  products 
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undergoing  fermentation  ?  1  have  not  yet  arrived  at  auy 
fixed  conclnsion  with  respect  to  these  grnic  questions.  I  am 
endeavouring  to  pursne  the  inquiry  with  all  the  attention  it 
merits ;  but  the  really  capital  difficulty  of  these  studies  con- 
sists in  the  isolated,  individual  production  of  the  various 
ferments.  I  may  asseri,  that  there  are  a  great  many  distinct, 
organized  ferments,  which  excite  chemical  transformations, 
varying  according  to  the  nature  and  organisation  of  the 
ferment.  But  in  most  cases  the  nutriment  suitable  to 
some  allows  of  the  development  of  others  of  them,  whence 
arise  the  most  complicated  and  the  moat  variable  phenomena. 
If  we  could  only  isolate  one  of  these  ferments,  in  order 
to  develop  it  by  itself,  the  chemical  transformation  cor- 
responding to  it  would  take  place  with  remarkable  precision 
and  simplicity. 

I  shall,  in  a  short  time,  give  a  new  instance  of  this,  in 
describing  the  oi^anized  ferment  proper  to  the  fermentation 
termed  "   ' 


Jtetearehes  on   the   Corpuscles    introduced    by   the  Atmo- 
sPDEtiE  inlo    the    Respihatory  Okoanb   of  Animals.     By 

M.  F.  POUCHET. 

^H  ('ComptM  Itmdui,'  1S60,  p.  IISI.) 

^^R  HATE  thougbt  for  a  long  time  that  the  study  of  the 
bodies  conveyed  by  the  air  into  the  respiratory  passages  of 
animals  would  offer  interesting  physiological  results,  and 
throw  considerable  light  upon  the  subject  of  atmospheric 
Micrography.  Nor  have  I  been  deceived  iu  this.  In  fact, 
in  almost  every  class  of  animals,  the  examination  of  the 
respiratory  apparatus  clearly  reveals  the  various  modi6- 
cations  of  the  medium  iuhabited  by  them.  But  it  seemed 
to  me  that  the  most  important  notions  on  this  subject  would 
be  presented  in  those  animals  in  which  the  air  penetrates 
the  most  deeply  into  the  organism.  Birds,  consequently, 
have  become  the  objects  of  particular  attention,  seeing  that 
in  them  the  air,  after  traversing  the  lungs,  per\'adea  not  only 
the  different  carities  of  the  trunk,  but  reaches  also  the  inte- 
rior of  the  osseous  svstem.  In  these  ammals  I  have  devoted 
particular  attention  to  the  examination  of  the  bones  which 
contain  most  air,  and  chiefly  to   the  humerus.     And  as  in 
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tlieee  situations  the  corpiisclcB,  once  introdneedj  escape  only 
with  great  difficulty,  owing  to  the  immobility  of  the  walls 
and  tlie  irregularities  of  their  anfractuosities,  we  there  find 
ample  vestiges  of  all  the  matters  conveyed  by  the  air  into 
the  respiratory  organs. 

The  examiuatioQ  of  animals  liring  in  the  midst  of  towns, 
aiid  in  the  interior  of  our  dwellings,  will  excite  surprise  by 
the  enormous  quantity  of  starch-grains  contained  in  their 
respiratory  organs.  In  birija,  corpiiscles  of  this  nature  will 
be  discovered  in  great  abundance,  even  in  the  interior  of  the 
bones,  and  together  with  them  will  he  observed,  in  profusion, 
particles  of  sooty  matter  and  filaments  derived  from  the 
various  fabrics  of  which  our  clothes  are  made.  But  the  fiir- 
ther  the  creature  lives  from  towns,  the  more  remote  and 
wild  its  habitation,  the  raoi-e  rare  also  become  all  these  cor- 
puscles in  the  inspired  air.  Under  these  circumstances, 
scarcely  any  traces  of  the  sort  can  be  observed.  Fre- 
quently, even  not  a  single  particle  of  the  kind  in  question 
will  be  observed  in  animals  or  birds  living  altogether  in  the 
midst  of  forests ;  in  these  animals,  on  the  other  hand,  the 
whole  respiratory  apparatus  is  filled  with  abundant  debris  of 
plants, — epidermis,  chlorophyll,  &c. 

The  amylaceous  particles  disseminated  either  in  the  atmo- 
sphere or  in  the  interior  of  animals  present  two  conditions — 
they  are  either  in  the  normal  state  or  cooked.  In  the 
majority  of  cases  the  stai-cli  is  found  in  the  former  condi- 
tion (  but,  nevertheless,  we  frequently  meet,  in  the  atmo- 
sphere, and  in  all  the  cavities  of  animals  into  which  the  air 
enters,  with  starch -grains,  either  simply  swelled  or  entirely 
hurst  by  the  action  of  heat.  The  latter  certainly  proceed  only 
from  minute  particles  of  bread  carried  about  by  the  move- 
ments of  the  atmosphere.  This  pauificd  starch  is  readily 
recognised  by  its  enormous  size  and  ruptured  condition,  and 
by  the  action  of  iodine,  which  does  not  produce  in  it  the 
same  bright  colour  as  it  docs  in  ordinary  stai-ch-grains. 

The  birds  which  inhabit  the  interior  or  live  in  the  close 
vicinity  of  towns  do  not  obtain  this  abundance  of  amyla- 
ceous particles  simply  from  the  air  they  inspire ;  they  derive, 
besides  this  source,  an  abundant  supply  from  the  foliage  of 
the  trees  amidst  which  they  pass  part  of  their  lives.  In 
fact,  on  examining  the  surface  of  the  leaves  of  trees  in  the 
neighbourhood  of  cities,  when  they  have  not  been  washed  for 
some  days  by  rain,  abundance  of  specimens  of  ei-ery  sort  of 
corpuscles  carried  in  the  atmosphere  will  be  found  on  them, 
and,  universally,  a  considerable  quantity  of  starch -grains, 
tc^ether  with  sooty  and  siliceous  particles.     On  a  single  leaf 
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of  K  HorBe-chcBtnut,  prowing  in  the  garden  of  the  Ecole  de 
Medecine  at  Rouen,  1  have  counted  about  thirty  grains  of 
■wbeat-starch,  either  in  the  natural  or  paiiified  condition. 
I  The  search  for  atmospheric  corpuscles  in  the  respiratory- 

passages  is  easily  made.  It  consists  simply  iu  the  paiSsiug  of 
a  stream  of  water  through  these  passages,  and  the  collection 
and  examination  of  the  fluid.  For  this  purpose  I  inject 
the  trachea,  by  means  of  a  syringe,  and  when  the  lungs  are 
distended  with  water,  make  incisions  into  them,  and  care- 
fiilly  collect  all  the  fluid  that  escapes,  repeating  the  injec- 
tion several  times. 

In  birds  I  inject  the  trachea,  and  when  the  water  has 
traTersed  the  lungs  and  filled  all  the  air-cavities  of  the 
body,  I  open  the  thoracic  cavity,  and  collect  the  li(|uid 
which  escapes  in  a  jet.  In  all  the  experiments  the  fluid  is 
received  in  conical  vessels,  with  a  narrow  bottom,  and  when 
sufficient  time  has  elapsed  to  allow  all  the  corpuscles  to  sub- 
side these  are  removed  by  means  of  a  very  slender  pipette, 
and  submitted  to  microscopic  examination.  The  atmo- 
spheric corpuscles  may  he  collected  from  the  hollow  bones 
by  the  same  mode  of  procedure.  To  effect  this,  I  insert  the 
tube  of  a*  sjTinge  into  the  orifice,  by  which  the  air  pene- 
trates into  the  cavity,  and  then  make  a  section  of  the  bone 
at  the  opposite  end.  The  water  injected,  at  firat  gently, 
and  afterwards  with  great  force,  in  order  to  carry  along  with 
it  the  smallest  corpuscles,  is  received  in  champagne-glasses 
and  examined.  Studied  in  this  way,  the  respiratory  orgaua 
afford  a  faithfid  idea  of  the  life  of  the  animals.  Not  oidy 
does  the  examination  reveal  to  us  what  sites  of  habitation 
the  animals  prefer,  and  their  kind  of  food,  but  even,  when 

PUiey  are  domesticated,  the  profession  followed  by  their 
Bwners. 
*  I  hare  found  in  the  air-paesages  of  man  the  same  atmo- 
spheric corpuscles  as  are  with  met  in  animals.  In  the  bodies 
of  two  persons  who  died  in  one  of  our  hospitals,  a  man  and 
a  woman,  whose  lungs  I  injected,  I  found  a  large  quantity 
of  wheat-starch,  cither  normal  or  panilied ;  particles  of  eilex 
and  of  glass ;  fragments  of  dye-wood,  of  a  beautiful,  red 
colour;  fragments  of  dress  and,  lastly,  a  lar\a  of  a  micro- 
scopic arachnidan,  still  living. 

It  was  rational    to  conclude  that,  at  certain  times,  the 

iteration  should  contain  corpusi'les  similar  to  those  I 

'e  described  in  the  lungs.     And  this  is  actually  the  casej 

have  here  met  with  normal   and  panificd  starch -grains, 

particles  of  soot,  the  debris  of  plants,  filaments  of  wool  or 

cotton  of  various  colours,  particles  of  silex,  &c. 
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A  fowl,  brought  up  in  a  paved  court  at  Rouen,  afforded  iii 
its  reapiratory  saecuU  au  enormous  quantity  of  wheat-starch, 
uomtal  and  panified.  Bt-sides  which  they  contained  numcr- 
ouB  filameiits  of  cotton  and  of  linen,  and  aji  abundance  of 
sooty  particles ;  there  were  bwt  a  very  few  siliceous  grains, 
a  circumstance  probably  owing  to  the  habitation  in  which 
the  bird  had  eiisted.  The  humerus  of  this  bird  also  con- 
tained much  starch,  particles  of  soot,  a  considerable  number 
of  cotton  and  linen  filaments,  and  even  some  grains  of 
potato-starch  and  of  glass. 

Thinking  that  in  animals  living  in  localities  where  starchy 
matters  formed  an  object  of  trade,  the  abundance  of  amy- 
laceous particles  would  be  still  greater,  I  procured  two  young 
chickens  which  had  been  kept  for  two  months  by  a  baker. 
My  surmise  was  not  unfounded.  The  whole  of  the  respi- 
ratory organs  in  these  chickens,  notwithstanding  their  youth, 
contained  an  amount  of  starch  surpassing  that  which  I  had 
found  in  the  fowl,  ~ 

A  pigeon  taken  from  a  dove-cot  in  the  middle  of  the 
presented,  in  its  respiratory  passages,  besides  particles  of  aUtit. 
and  soot,  the  debris  of  stuff  of  various  colour*  and  a  few 
grains  of  potato-starch,  together  with  a  considerable  amount 
of  wheat-starch  of  all  sizes,  and,  above  all,  an  enormous 
quantity  of  lentil- starch.  Even  the  humeri  contained  so 
much  of  the  latter,  that  frora  eight  to  ten  grains  were  found 
in  every  case.  I  was  unable  to  explain  the  presence  of  sucli 
an  abundance  of  lentil-starch  in  a  bird  which  always  swallows 
seed  without  bruising  it.  But  I  very  soon  discovered  the 
source  on  examining  the  floor  of  the  dove-cot.  This  was  com- 
pletely covered  with  the  dung  of  the  pigeons,  containing  an 
enormous  quantity  of  this  sort  of  starch,  which  had  passed 
through  the  intestines  unaltered.  In  flying  about  in  their 
dwelling  the  birds  diffused  tbia  in  the  air,  and  it  thus  gained 
an  entrance  into  their  respiratory  organs. 

The  examination  of  a  bird  which  is  ordinarily  kept  only 
in  wealthy  establishments  affords  another  proof  of  what 
has  been  said.  In  fact,  the  numerous  vestiges  of  magnificent 
stufls  exhibited  in  its  respiratory  organs  manifestly  recalled 
the  luxurious  dresses  or  works  of  those  amongst  whom  it  had 
it  had  hved.  This  bird  was  a  peacock.  Unfortunately  I  had 
at  my  disposal  only  its  hutneri  ,■  but  having  injected  them,  1 
was  really  struck  witli  the  abundance  of,  and  the  splendid 
colours  presented  by,  all  the  fragments  of  stuffs  contained  in 
these  bones.  I  found,  besides  a  considerable  quantity  of 
wheat-starch,  numerous  filaments  of  wool  and  of  silk  *  "' 
ost  magnificent  bine,  of  a  heantifid  rose,  and  bright 
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lun^  of  a  Mouse  also  afforded  etarcb,  silex,  and 
;,  but  in  far  less  quantity  and  in  far  smaller  fragmenta 
1  in  the  birds. 

But  if  our  attention  be  directed  to  wild  bii-ds,  residing  at  a 
distance  from  cities,  we  obser^'e  a  totally  different  thing. 

A  Gray  Falcon  {Falco  c'ineraceus,  Mont.),  killed  in  a  large 
forest  two  leagues  from  any  habitation,  did  not  afford  the 
least  trace  of  starch,  either  in  its  air-passages  or  within  the 
bones,  There  were  met  with  only  a  few  particles  of  soot 
and  silcx ;  and  not  a  sijigle  filament  of  any  kind  of  tissue 
was  recognised.  But,  on  the  contrarj',  all  the  air- passages 
were  filled  with  an  abundance  of  the  detritus  of  plants  and 
debris  of  insects. 

In  another  wild  bird  {Picua  viridia,  Linn.)  I  found  in 
the  air-passages  only  an  insignificant  quantity  of  starch,  and 
very  little  soot  and  ailex. 

In  some  frogs  taken  in  the  basins  of  the  Jardin  des  Planter 
at  Rouen,  wMch  is  situated  close  to  numerous  factories 
and  in  a  populous  quarter,  the  lungs  have  always  afforded 
a  notable  quantity  of  starch,  an  abundance  of  particles  of 
'larcoal  and  coal-soot,  together  witli  numerous  fragments  of 

lex  and  vegetable  debris.  Besides  these,  filaments  of  cotton, 
jaw  or  manufactured,  were  extremely  abundant,  The  respi- 
ratory organs  of  these  animals  also  contained  Navicula, 
diatoms,  papilionaceous  scales,  the  stems  of  mucediiious  fungi, 
and  fragments  of  Confer\3e. 

If,  again,  we  explore  the  respiratory  passages  of  some 
animals  which,  although  living  in  a  state  of  liberty,  are  in 
the  habit  of  frequenting  our  dwellings,  we  find  in  them 
evident  vestiges  of  their  double  existence,  wild  and  domestic, 

A  Jackdaw  afforded  a  striking  instance  of  this.  Its  respi- 
ratory organs  contaiiic<l  a  very  considerable  quantity  of 
wheat-starch ;  and  what  was  very  remarkable,  an  enormous 
number  of  sooty  particles — a  circumstance  which  isaccouuted 
for  by  the  almost  habitual  abode  of  this  bird  on  the  lofty 
buildings  of  towua.  Tliere  wi?re  found  also,  in  its  air-sacs, 
numerous  filaments  of  cotton  and  abundant  debris  of  plants. 

In  all  my  observations,  which,  without  exaggeration, 
might  be  counted  by  hundreds,  I  have  never  met  with  either 
a  tingle  spore  or  a  single  ovmn  of  a  microzoon,  nor  with 
any  encysted  animalcule.  Moreover,  if  in  all  these  minute 
researches  I  have  always  been  able  to  detect  starch-grains 
wherever  they  existed,  is  it  possible  that  the  atmosplieric  spores 
and  ova  alone  should  have  escaped  detection?  The  ova  of 
Lin  Paramacia,  being  0120  mm.  in  diameter,  and  consc- 
[nently  surpassing   considerably  in  bulk  the  largest  griuoa 
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of  wLeat-starch,  whose  diameter  does  not  exceed  ■0336  mm,, 
if  they  really  existed  in  the  atmosphere  in  sufficient  quantity 
to  explain  the  generation  of  Infusoria,  whose  apparition 
astonishes  and  Btupifies  us,  should  have  been  immediately 
discovered  in  the  same  situations,  and  far  more  easily  even, 
than  the  starch-graina,  seeing  that  they  ou^ht  to  exist  in 
much  greater  numbers.  To  a  negation  of  this  kind,  in  the 
actual  state  of  science,  but  one  answer  is  possible — shorn 
these  ova. 


Oh  Chitine.     By  M.  A.  Back. 
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In  'Reichert'a  Archiv'  for  1860/ part  1,  M. 
has  published  an  interesting  memoir  on  the  chitinous  tendons 
of  Articulata,  and  their  relation  to  the  change  of  shin. 
The  simplest  and  oldest  view  of  these  structures  regarded 
them  as  being  nothing  more  than  inward  prolongations  of 
the  outer  skeleton,  resembling  true  tendons,  but  not  as 
corresponding  to  those  of  the  Vertehrata,  which  consist 
of  connective  tissue.  Leydig,  on  the  other  hand,  considers 
that  these  tissues  do  correspond  to  one  another,  and  that, 
while  the  tendons  of  Vertehrata  often  become  bony,  those 
of  Articulata  tend  to  change  themselves  into  chitioe. 

If,  indeed,  as  has  been  supposed  to  be  the  case,  the  chitine 
and  connective  tissue  of  the  tendons  are  in  continuous 
connexion,  and  pass  gradually  into  one  another,  then  we 
should  be  forced  to  consider  them  as  nearly  allied,  and  that 
chitine  is,  in  fact,  a  modification  of  connective  tissue. 

This  view  of  the  question  is  maintained  by  Leydig,  hut  on 
the  other  hand  is  opposed  by  Hackel  and  KoUilier,  accord- 
ing to  whom  the  chitine  of  the  Articulata  is  a  laminated 
secretion  of  the  epithelial  cellular  layer.  The  externa)  chitine 
is  known  to  be  continuous  with  the  intima  of  the  intestinal 
canal,  and  this  latter  is  admitted  by  Leydig  to  be  a  secretion 
of  the  epithelium.  The  theory  supported  by  Hackel  and 
Kiilliker  has,  therefore,  this  advantage,  that  it  does  not 
disunite  structures  which  are  histologically  identical,  but 
considers  the  whole  chitine  skeleton  of  the  Articulata  from 
one  point  of  view.  If,  however,  it  is  correct,  then  it 
becomes  a  general  characteristic  of  chitine  that  it  alwain 
forms  the  boundary  of  free  surfaces,  or  the  lining  of  ttu 
that  are  turned  inwards. 


HpV>  this  law,  however,  chitinaus  tendons  must,  according 
Hb  the  ordiu&ry  opinion,  form  nn  exception,  since  in  them 
the  chitine  forma  a  solid  substance,  and  is  coutinuouB 
with  connective  tissue.  An  epithelial  secretion  and  con- 
nective  tissue  cannot,  however,  possibly  be  continuous  with 
one  anotiier,  since  they  must,  at  least,  be  separated  by  the 
epithelial  layer  to  wliich  the  former  owes  its  existence.  If, 
therefore,  chitine  w  the  secretion  of  an  epithelial  layer, 
the  tendons  may  pass  into  it,  or  mav  pass  into  the  connective 
tissue,  but  assuredly  not  into  both.  In  the  first  case 
the  apparent  chitine  of  the  tendon  is  really  a  process  of 
the  outer  skeleton ;  in  the  latter  it  is  true  counectire  tissue. 
Haekel  endeavours  to  prove  the  tatter  of  these  two  alterna- 
tives, considering  that  the  chitine  of  chitinous  tendons  pos- 
sesses neither  the  fine  canals  nor  the  cell- impressions  which 
are  found  in  true  chitine.  According  to  Leydig,  on  the 
contrary,  chitinous  tendons  prove  that  ordinary  chitine 
is,  in  fact,  a  modification  of  connective  tissue. 

The  controversy  may  be  reduced  to  the  following  questions : 
— Are  the  chitinous  tendons  continuous  with  the  outer  skeleton 
only,  with  the  connective  tissue  only,  or  do  they  pass 
insensibly  into  both?  Ill  the  first  case  the  tendon  is  a 
continuation  of  the  outer  integument,  in  the  second  it  is 
composed  of  modified  connective,  and  in  the  third  ease  the 
chitinous  outer  skin  must  itself  be  regarded  as  an  n]>normal 
form  of  connective  tissue. 

lu  the  ordinary  state  of  the  tissnes  these  problems  are 
difficult  of  solution,  but  they  become  comparatively  easy 
if  we  esamiue  an  animal  at  the  time  of  moulting.  It  is 
well  known  that  the  tendons  are  cast  with  the  skin.  If 
one  takes  a  crayfish  which  is  just  aboat  to  moult,  we  shall 
find  the  soft  new  skin  lying  under  the  bard  old  one :  if  we 
now  isolate  the  mandibular  muacle,  so  that  on  the  one  side 
it  is  attached  to  the  back  of  the  cephalothorax,  while  on 
the  otlicr  its  tendon  is  united  to  the  mandible ;  and  if  we 
remove  from  the  latter  its  old  chitinous  covering,  which 
can  generally  be  effected  without  much  difiBculty,  the 
chitinous  tendon  will  come  away  also.  The  muscle  does 
not,  however,  thereby  lose  its  attachment  to  the  tendon,  but 
as  under  the  old,  hard  skin  of  the  mandible,  a  new  and  soft 
one  is  formed,  so  also,  instead  of  the  old  tendon,  we  find  a 
new  tendon,  which  ia  attached  to  the  new  mandible.  The 
new  tendon  resembles  the  old  one  in  form  and  sculpture, 
but  it  differs  firom  it  in  consistence ;  and  also  in  this,  that, 
while  the  old  tendon  is  apparently  solid,  the  new  one  is 
distinctiv  tubular— and,  --  *■— *    **•-  -'•'  *■"•-»—  '•-=■  ■-  **" 


L  fact,  the  old  tendon  lies  in  tte 
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hollow    of   the    new    one.       The    new    tendon, 

remains   hollow   only  for  a  short  time;  and  whe 

oue  has  been  piilleci  nut,  its  walls  gradually  close  in  upon 

one  another,  and  it  soon  puts  on  the  appearance  of  a  solid 

body. 

The  integuments  of  tlie  vrayfish  consist,  as  Hiickel  ha»< 
correctly  shown,  of  an  outer  layer  of  cliitiue  and  au  ii 
§kin  composed  of  connective  tissue.  These  two,  however, 
never  continuous  with  one  another,  but  are  always  separal 
by  a  naraber  of  cells,  or  rather,  perhaps,  of  nuclei,  which  form 
a  single  layer,  and  are  specially  evident  at  the  time  of  moult- 
ing. The  new  layer  of  ehitine  is  formed  between  the  old  one 
and  this  layer  of  cells,  and  it  is  therefore  evidently  produced 
by  them.  The  connective  tissue,  which  is  of  variable  thick- 
ness, has  therefore  no  chitinogenous  function,  and  serves  only 
as  a  substratum  for  the  true  chitinogenous  layer.  At  the 
time  of  moulting  another  layer,  that  is  to  say  the  new  ehitine, 
is  added  to  the  three  layers  always  present ;  this  is  equally 
true  for  the  tendon  as  for  the  mandible,  but  with  this  differ- 
ence, that  the  latter  being  a  projection,  and  the  former  au 
inversion  of  the  skin,  the  order  of  sequence  of  the  layers  is 
reversed.  This  structure  is  not-confined  to  the  main  stem 
of  the  tendon,  but  is  repeated  in  its  branches ;  each  one  of 
these  presents  the  same  arrangement,  but  the  outer  con- 
nective tissue  increases  in  sikc  at  the  expense  of  the  ehitine, 
which  finally  disappears  where  the  muscle  commences,  so  that 
the  sheath  of  the  muscle  is  fornicd  by  the  expansion  of  the 
layer  of  connective  tissue  only. 

Hackel  denies  that  the  pore-canala,  which  are  so  character- 
istic of  true  ehitine,  exist  in  cliitinous  tendons.  Certainly  in 
a  longitudinal  section  no  trace  of  them  can  be  perceived ;  but 
if  the  tendon  is  cut  transversely,  besides  the  laminar  structure 
a  radial  shading  may  be  perceived,  like  that  which  is  seen  in 
sections  made  at  other  parts  of  the  ehitine  skeleton,  and 
which  is  referred  to  the  presence  of  pores.  Here,  however, 
evidently  no  pores  are  present;  and  without  wisliing  to  deny 
that  they  do  occur  in  other  parts,  it  may  at  least  be  asked 
whether  the  appearance  presented  has  not  been,  in  this 
respect,  misunderstood.  The  cell-impressions  are  also  absent 
in  the  ehitine  of  tendons,  as  indeed  in  some  other  parts  of 
the  skeleton,  but  certainly  these  two  differences  are  i  ' 
sufficient  to  prove  that  the  tissue  in  question  is  not  ti 
ehitine. 

The  principal  conclusions  to  which  M.  Baur  arrives 
thai,  the  so-called  ehitine  tendons  are  inwardly  projecting,  < 
gijiaHy  tubular,  subsequently  solid,  and  more  or  less  branched 
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P^trtionB  of  the  general  integument.  2dly,  That  the  tendon  is 
f  tompoaed  of  the  same  layers  as  the  skin,  but  with  an  inverted, 
concentric  arrangement.  Thus  the  external  chitine  of  the 
outer  skin  is  continuous  with  tlie  inner  chitiue  skeleton  of  the 
tendort,  the  lower  connective -tissue  layer  of  the  skin  with 
the  connective -tissue  sheath  of  the  tendon,  and  this  only  is 
immediately  connected  with  the  connective  tissue  of  the 
muscle.  Sdly.  The  chitinous  skeleton  of  the  tendon  is  cast 
with  the  skin  at  every  moult ;  and  this  is  true,  not  only  of 
the  main  stem,  but  also  of  its  finest  branchlets.  4thly.  Con- 
tinuity between  chitine  and  connective  tissue  never  occurs 
but  in  the  finest  branches  of  the  tendons,  as  everywhere  else 
they  are  separated  by  a  layer  which  secretes  the  chitine. 
Bthly.  The  chitine  of  the  tendons  does  not  in  reality  ditter 
from  that  of  the  general  integument ;  the  apparently  fibrous 
condition,  and  the  longitudinal  striation,  and  the  caiiability  of 
being  split,  all  arise  from  tlie  folding  of  the  homogeneous 
lamella:,  which  takes  place  after  the  removal  of  the  old 
tendon,  and  when  the  young  chitine  has  already  attained  a 
certain  degree  of  hardness. 

The  chitine  of  the  tendons  forms  therefore  no  exception  to 
the  general  rule,  that  this  structure  occurs  only  as  a  cover- 
ing of  free  surfaces;  and  the  chitinous  teudona  can  no  longer 
be  relied  on  as  a  proof  of  the  connexion  which  has  been  sup- 
posed to  e.xist  between  chitine  aud  connective  tissue.  Since, 
however,  the  chitine  of  tendons  possesses  no  pores,  nor  any 
cell-like  impressions,  these  conditions  can  no  longer  be  re- 
garded as  necessary  to  true  chittne,  and  the  characteristics  of 
chitine  are  therefore  reduced  to  these,  that  it  bounds  sur- 
faces, consists  of  a  variable  number  of  homogeneous  lamelUe, 
possesses  a  certain  power  of  resisting  chenucal  agents,  and  is 
constantly  accompanied  by  a  soft  and  tliin  layer,  consisting  of 
a  simple  series  of  nuclei  connected  together  by  a  molecular 
substance.  Taking  it  therefore  for  proved  that  cliitine  is  not 
to  be  regarded  as  a  form  of  connective  tissue,  M.  Baur  con- 
cludes luB  memoir  by  considering  in  what  manner  it  is  pro- 
duced by  the  chitinogenous  layer.  This  might  be  effected  in 
two  ways ;  either  this  layer  might  be  changed  into  chitine,  in 
which  case  it  must  be  regarded  as  an  immature  form  of  chi- 
tine ;  or  the  chitine  might  be  directly  produced  by  the 
chitinogenous  layer.  In  the  first  of  these  cases,  however, 
we  ought  to  find  layers  in  every  intermediate  state  between 
chitinogenous  tissue  aud  true  chitine,  which  is  by  no  means 
the  case.  On  the  eoutrarj',  even  the  youngest  lamellBE  are 
true  chitine,  and  show  nn  resemljluncc  to  the  chitinogenous 
laver. 
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NOTES  AND  CORRESPONDENCE. 


The  No8e-pieoe"Pinder.— My  observations  on  tlie  nose-piece 
finder  (inserted  in  your  last  number)  have  drawn  me  into 
a  little  controversy  with  a  scientific  gentleman  of  great  micro- 
Bcopic  experience.* 

He  says,  "  I  have  juet  read  your  rcraarka  on  the  applica- 
tion of  the  double  nose-piece  as  a  '  finder.'  It  is,  of  course, 
as  good  a  one  as  we  can  have,  provided  the  object  w  large 
enough,  or  rv^dently  opaque,  to  be  seen  by  the  \\  ol/ject'we  • 
but  when  it  is  with  great  difficulty  seen  with  the  1-inch,  the 
'  nose-piece,  as  a  finder,  is  useless,' "  &c. 

He  then  instauces  several  of  the  smallest  examples  of 
Diatomaceot  {e.g.  Eunotia  Bactriana),  which  are  so  esceed- 
ingly  minute  and  (when  prepared  in  balsam)  ao  esquiMtely 
hyaline,  that  it  is  to  be  doubted  if  they  can  be  discriminated 
with  so  low  a  power  as  l|-ineh,  &e. 

These  Dbjections  have  set  me  upon  a  very  careful  course  of 
examination  and  trial ;  for  nothing  could  he  more  unpleasant 
to  me  than  to  find  that  I  had  misled  any  one  by  an  erroneous 
statement.  But  I  am  happy  to  say  that  the  result  baa  been 
rather  a  corroboration  of  my  former  assertions,  with  only  this 
modification,  that  more  ought  to  have  been  said  on  the 
subject  of  eye-pieces;  for  a  l^iueh  objective  acting  along 
with  eye-piece  a  is  very  diflcrent  from  the  same  with  eye- 
piece D,  &c.  Then,  again,  eyesights  differ  iu  quality ;  some 
individuals  being  able  to  sec  a  smaller  speck  with  a  2-inch 
objective  than  others  can  with  t-inch,  and  so  on. 

With  IJ-inch  objective  and  eye-piece  a  I  can  very  dis- 
tinctly see  the  spot  in  the  centre  of  P.  angulatum.  With 
eye-piece  a  an  object  not  a  fourth  part  that  size  might  be 
seen  so  as  to  be  perfectly  recognised. 

The  same  combination  will  also  distinctly  show  the  reticu- 
lations on  a  scale  of  Morpho  Menelam. 

•  .Mr.  F,  Kilton,  of  Noraicli. 
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Moreover,  some  persons  do  not  use  a  lower  power  t] 
1-inch ;  and,  if  so,  and  that  lens  be  employed  as  the  "  finder' 
with  eye-piece  d,  I  do  not  believe  there  is  any  organic  obji 
that  cannot  be  distinctly  discerned  thereby;  as  that  com< 
bination  will  clearly  show   a  particle   audiciently  »nall 
pass  through  the  mesh  in  the  above-meutioued  scale  (taki 
from  the  under  side  of  the  wing),  ■which  meahes  1  find, 
micrometrical  measurement,  to  average  about  ^m'uoth  of 
inch  in  leugtb  and  to.o'ijiit''  ^  breadth.* 

This,  as  formerly  said,  I  will  undertake  to  prove  to 
one  who  may  thiak  it  worth  while  to  come  here  for 
purpose. 

So  that,  to  shorten  the  matter  as  much  as  possible,  tlie' 
entire  question  may  be  resolved  into  the  following  heads: 

Isl.  The  double  nose-piece  Is  amply  sufficient  for  the  im- 
mediate finding,  with  the  highest  powers,  of  all  the  genrraiitff 
of  objects,  even  those  whicii  ai-e  totally  invisible  to  the 
assisted  eye. 

2d.  Those  objects  that  are  difficult  of  detection  with 
low  a  power  as  1^-inch  are   {comparatively)  very  limited 
number ;  and  that  any  of  them  are  impracticai/le  (with 
piece  d)  I  have  great  doubt. 

3d.  Eyesight  differs  greatly  iu  quality  in  different  peopl 
BO  that  microscopiats  must  be  cautious  iu  pronouncing  "  tl 
will  never  do,"  &c.,  when  the  whole  truth  is,  that  will 
do  for  me. 

For  my  own  part  I  am  more  and  more  pleased  with  the 
"  uose-piece  finder,"  and  am  using  it  continually,  to  my 
very  great  comfort ;  but  for  the  benefit  of  those  who  are  not 
satisfied  with  it,  and  are  especially  l)cut  on  screwing  their 
unfortunate  optic  nerves  to  hunt  out  those  excruciatingly 
small  objects  which  they  cannot  find  with  inch  objective  and 
eye-piece  n,  it  may  be  well  to  state  that  of  all  the  finders 
hitherto  dciHsed  on  the  graduated -plate  system,  Mr.  Kitton 
gives  the  preference  to  that  of  Mr.  Maltwood,  described  in 
your  journal  for  April,  1858. 

In  conclusion,  my  remarks  have  been  given  upon  the 
principle  of  "  valeat  quantum  ualere  potest"  and  my  readers 
will  now,  of  course,  do  as  they  please  in  the  matter ;  but  I 
cannot  refrain  from  giving  them  a  well-meant  caution,  that 
the  less  they  strain  their  "  visual  optics  "  over  these  almosb. 

•  These  measure  meats  were  made  by  nieaiis  of  tlie  good  olj  stape-m 
meter,  nitb  wLicli  Mr.  Fuwell  used  to  supply  his  in  si  ru  merits  many  ; 
B);o.  I  tliiiik  highly  oF  it,  aud  do  not  know  why  it  is  now  bo  rarely  in_ 
Ojie  turu  of  (lie  wlieel  is  the  4ii(h  of  an  iacli ;  Hud  Itie  wheel  being  dtrii 
into  100  degrees,  one  degree  equals  Triwth. 
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in6iiitcsimaUy  minute  "mari'cls  of  ibe  microscope"  the 
better  it  will  be  for  them  if  they  are  spared  lo  enter  those 
years  of  senility  to  which,  I  regret  t«  say,  I  am  rapidly 
approaching ;  or,  in  vulgar  speech,  you'll  smart  for  it  if  you 
live  to  be  old  fellows. — Heney  U.  Janson,  Feausylvaiiia 
Park,  Exeter. 

Compositioo  of  a  Bine  Transpaient  Iigecting  Fluid  for  Ansto- 
mlcal  and  Patholt^cal  PreparationB—Not  having  heen  very 
fortunate  in  preserving  microscopic  injections  of  tissues  made 
with  the  very  beautiful  blue  fluid  recommended  for  the  pur- 
pose by  Dr.  Lionel  Beale,*  I  was  induced,  in  conjunction 
with  Professor  Barker,  of  Dublin,  to  endeavour  to  discover  a 
blue  fluid  of  a  less  fugitive  disposition  thai)  the  one 
alluded  to. 

Haviug  performed  many  experiments  with  different  inject- 
ing fluids,  we  found  that  tissues  injected  with  a  colour  of  the 
same  chemical  composition  as  Turubull's  blue,  are  not  ao 
liable  to  fade  as  those  injected  with  the  Prussian  blue. 

When  fcrridcyanide  of  potassium  is  added  to  a  salt  of  the 
protoxide  of  iron,  a  beautiful  bine  precipitate  is  the  result. 
It  is  somewhat  brighter  in  tint  than  Prussian  blue,  and  its 
colour  is  unexceptionable. 

Having  been  very  successful  in  preserving  preparations  made 
with  this  blue,  we  thought  we  should  not  lose  any  lime  in 
ueutioiiing  the  proportions  we  found  to  answer  best  for 
making  a  free-ninning  injection. 

Composition  of  the  blue  fluid : 


Purified  sulphate  of  iron 
Fcrridcyanide  of  potassium  . 
Glycerine  (Price's) 
Wood  naphtha  or  pyro-aeetic  spirit 
Spirits  of  wine     .... 
Water         ..... 


10 

gn. 

32 

1 

oz. 

U  drachm 
I      OS. 

I  Dissolve  the  sulphate  of  iron  in  one  ounce  of  the  water,  and 

'  the  fcrridcyanide  of  potassium  in  another  ounce,  then  gra- 

dually mix  the  two  solutions  in  a  large  bottle,  shaking  well 
during  the  mixture.  Next  add  the  naphtha  to  the  spirit,  the 
glycerine,  and  the  remainder  of  the  water.  Finally,  add  this 
mixture  to  the  Tunibull's  blue,  and  again  shake  well  while 
'  they  arc  mixing. 

Those  familiar  with  Dr.  Beale's  fluid  will  perceive  that  the 
^^Qerence  between  it  and  the  oiie  we  recommend  only  con- 

•  'How  lo  Work  Willi  lilt  Microscope,"  \i.  7S. 


» 


t,  and,  I 
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tista  in  the  materials  for  making  the  blue,  the  other  _ 
gredicnts  are  aimilor  to  his,  and  we  have  found  them  t0 
form  an  admirable  combination  for  Euspending  the  iosoluble 
and  minutely  divided  precipitate. 

In  order  to  mount  injections  made  with  the  Tumbull's  blue, 
the  following  plan  ia  recommended : 

If  the  injected  sections  will  bear  it,  they  should  be  well  and 
repeatedly  washed  with  eold  water.  Portions  of  the  kidney, 
for  instance,  we  have  left  in  water  for  three  or  four  days, 
changing  the  latter  frequently  duiing  the  period.  When 
thoroughly  washed,  they  should  be  placed,  for  a  week  or 
more,  in  glycerine,  acldilied  with  dilute  muriatic  acid,  and, 
lastly,  mounted  in  cells  with  same  of  the  following  solutii 

Composition  of  the  preservative  fluid  for   the   blue 
jections ; 

Glycerine  (Price's)        ....         5  draclii 

Creasote  and  naphtha  fluid  (Scale's*)     .         }  drachm. 

Dilute  muriatic  acid     ....         a  trace. 
Mis. 
— Bex.  Wills  Richardson,  F.R. C.S.I,,  Dubhn. 

Oa  Eztr&TuatioQs  of  Blood,  and  the  prodaction  of  AnenrisniB 
oansed  by  Parasites.— An  interesting  paper  on  this  subject, 
chiefly  with  reference  to  appearances  often  observed  in  the 
fifog,  ia  published  (Reichert  and  Du  Bois  Reymond's 
'  Archiv '  for  1860,  p.  195)  by  Louis  Waldenbui^.  The  con- 
clusions at  which  the  author  arrives  are  the  following : 

1.  The  hiematode  cysts  of  the  frog  contain  altered  blood, 
due  to  extravasations  produced  by  nematode  worms  which 
have  migrated  into  the  blood-vessels. 

2.  The  horny  filaments  met  with  in  the  mesentery  and 
coats  of  the  intestine  in  frogs  are  bodies  of  foreign  origin, 
which  have  gained  admission  from  without  into  the  circula- 
ting aystem  of  the  animal.  They  are  lodged  in  true 
aneurismal  swellings  of  the  blood-vessels  caused  by  their 
presence,  are  surrounded  by  a  thrombua,  and  are  at  the  same 
time  the  cause  of  the  nunaerous  miuutc  cysts  observed  in 
their  vicinity,  and  which  are  also  to  be  regiuded  as  encysted 
aneurisms. 

3.  The  pigment-follicles  attached  to  the  vesseLs  in  the 
spleen,  liver,  and  kidney  of  fish,  and  which  contain  Psoro- 
spermia,  are  also  aneurisms  caused  by  animals  from  which 
the  Psorospermia  are  derived,  and  which  animals  are  found  in 
the  vessels.  


e  Microscope,'  p.  30, 
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On  a  new  Rea^nt  for  the  Exhibition  of  the  Axis-Cylinders  in 
Herres,— I  believe  the  fact  I  am  about  to  state  worth  publi- 
cation, as  I  am  not  acquainted  with  any  other  reagent  whieli. 
In  perfectly  fresh  nerves,  immediately  renders  the  asia- 
^lincler  so  diiitinctly  visible.  My  esperiment  consists  in 
first  splitting  open  the  neurilemma  with  the  needle,  and 
then,  without  the  addition  of  any  flnidj  in  gently  spreading 
CKit  tlie  fibres  upon  the  glass  tjlide.  I  then  immediately 
place  a  drop  of  collodion  on  the  preparation,  and  cover  it  with 
the  thin  glass.  Immediately,  and  in  all  the  fibres,  the  most 
beautifully  detined  axis- cylinders  are  rendered  apparent ; 
the  medullary  mutter  assuming  a  fine,  granular  aspect.* — Dr. 
EuwABn  PFLtioEa. 


High  Powers.— In  a  foot-note  to  p.  145  of  the  "Proceed- 
ings of  the  Microscopical  Society,"  published  in  No.  XXXI 
of  the  Journal,  it  is  stated  that  Mr.  Wenham  has  constmcted 
an  objcct-glafiB  of  j^th  of  an  inch  focal  length. 

This  announcement  was,  doubtless,  hailed  with  much 
satisfaction  by  all  who,  like  myself,  believed  that  the 
microscope  had  not  yet  reached  the  usefiil  limit  of  ampli- 
fying power,  and  microscopiats  are  mucli  indebted  to  Mr. 
Wenhara  for  his  continued  exertions  in  the  improvement  of 
the  instrument. 

It  is  not,  however,  with  a  view  to  flatter  Mr.  Wenham 
that  I  now  write,  but  to  remind  that  gentleman  that  it  will 
depend  mainly,  if  not  entirely,  upon  the  discoveries  he  may 
be  able  to  annoiince,  whether  the  use  of  these  high  powers 
shall  be  limited  to  himself  or  become  available  to  all  who 
may  be  able  and  willing  to  incur  the  expense,  I  have  been 
informed  that  our  best  makers  declare  there  is  uolhiiiff  to  be 
gained  by  the  use  of  higher  powers  than  those  they  now  make, 
and  yet  Beck  and  Co.  supply  two,  Ross  three,  and  Powell 
and  Leal  and  four  additional  eye- pieces  to  increase  the 
power  of  the  object-glass!  although  they  know  that,  even 
with  their  excellent  workmanship,  power  is  only  gained  in 
this  way  at  the  expense  of  light  and  (too  often)  of  defini' 
tion.  This  seems  in  contradiction  to  their  declaration.  If 
nothing  be  really  gained  by  incrpase  of  power  in  the  object- 
glass,  why  give  us  anything  beyond  the  first  or,  at  most, 
second  cyc-picce  ?  The  truth,  however,  I  believe,  ia  this.  Eve- 
pieces  are  easily  made,  and  their  small  price  places  them  within 
the  reach  of  all ;  but  to  increase  the  power  of  the  obji-ct-glass 

•  Rcichert  Mill  Du  Lois  RcjinotiJ'a  ■  Aroliiv  u,  d  .\iml.  Plijsi.,1..'  IS£!1, 
p.  132. 


mold  to  •ttenaed  witli  diffiooltiei,  ^peAt^  tt  iMat  fo^  a 
timo ;  «nd  if  Aey  were  md^  «t  prioee  {mportimutte  to  lHnam 
BOV  chamd  for  the  -^th  and  -^th,  it  is  pn^Ue  there 
voold  be  hot  finr  pnrdiMers.  It  is  these  etnuidemtiona,  I 
bdiere,  snd  not  the  naeleMDeH  of  higher  jpowcm,  th«t  make 
'  our  opticiaiu  uy  nothing  is  to  be  gained  by  inemaaiiig  the 
poirer  of  tiie  olgect-^att. 

Mr.  Weidiain  will,  I  hope,  couuder  it  hia  high  priTile^ 
to  show,  lurt  onlj-  that  higher  powen  «re  hh^,  bat  tlut 
Hiey  maj  be  wld  at  moderate,  yet  remaiuntiTe,  ptioei.  No 
one  ia  more  ready  thia  I  to  admit  tiut  the  laboanr  ia 
WwO^  <tf  hia  lure,  bU  if  we  are  to  hare  (as  I  hope  we  Aall 
have)  f^aaea  of  madi  higher  poww  than  thme  now  made, 
and  are  to  take  the  denominator  of  the  fisetim*  eiqprearinf 
fteir  focal  Imgthaa  the  number  ct  ponnda  stedingof  Hbea 
yrfc^  it  ia'  obtain  few  will  be  willing,  even  if  able,  to  iocmf 
aa  large  an  oatl»  tqioa  a  ma^  tii^aA-^aM, — J.  1Ci«chilv 
loentenant,  Mamraa  Army. 

•  FttweU'i  1-lSA  WKta  £11.  At  this  rate,  a  1-SOlb,  of  course,  would 
1m  £SQ,  a  met  tint  would  plaoa  it  bejond  llie  reAcli  of  any  but  tli«  mast 
wealth*.  Than  u  wmmUui^  that  I,  at  thia  distBDce,  cannot  uDdentand  ia 
Ae  dinrenoe  of  raioei  bj  diffcnDt  mukers.  Powell  and  Lealand  cbarge 
10  gaineu  for  al-ISA,  and  Bote  £18.  But  no  oae  vUl  uy  that  one 
friaaa  perTorma  better  than  the  othcr^a  bit  of  mrorinatioit,  b;  the  way, 
Uiat  vould  be  meful  to  people  in  the  colomes. 
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■Descbiptions   of  New  Polyzoa  from  Ireland. 
By  Rev.  Thomas  Hincks,  B.A. 


The  bcw  species  of  Polyzoa  which  are  described  in  this 
paper  have  been  obtaiucd  from  material  dredged  in  deep 
water,  off  the  coast  of  Antrim,  by  Mr.  Hyndman  of  Bel- 
fast, whose  researches,  as  a  member  of  the  North  of  Irelaiid 
Dredging  Committee,  appointed  by  the  British  Association, 
have  yielded  bo  many  valuable  results. 


I 

^^^  proniineut,  froali 
'  aricularia. 


SuWrder  Cheii/jstomata. 
Fam  1.  Mbubrampohid^. 
Gen.  1.  Meiabranipora. 

1.  M.  imbrUit,  a.  Bp.,  Hincks,     Fht«  XXX,  Gg.  1. 
Cells  ovate,  bmad  below,  with  a  membraiious  CDTerins  (no  calcareous 
margin   raised,  much  thickened,  and    beaded.     Uvicell   rerj 
',  with  a  raised  edging  round  tlie  front.   No  spines  nor 


The  examination  of  a  large  number  of  specimens  &om 
various  localities,  exhibiting  a  striking  uniformity  of  chaiac- 
ter,  has  convinced  me  that  this  form  should  be  accounted  a 
speciea,  and  that  it  is  not  a  mere  variety  of  M.  Flemingit. 

I  have  never  detected,  even  in  the  youngest  and  freshest 
specimens,  any  trace  of  spines  or  avicularia.  The  polyzoary 
is  generally  dull  and  opaque,  and  coarse  in  texture. 

The  sine  and  distinctness  of  the  cells,  the  absence  of  the 
calcareous  expansion,  the  shape  of  the  ovicell,  and  the  want 
of  spines  and  avicularian  appendages  are  constant  characters, 
which  separate  this  species  from  M.  FUmingii. 

Common  on  !>hell,  &o.  Coast  of  Antrim,  Mr.  Bjindman  ;  Scolland  (west 
coast) ;  Devon. 

Gen.  3.  Lepralia. 

I.  I.  alia,  n.sp,.  Hincks.     I'late  XXX,  Ggs.  3,  3  a. 

Cells  sub-DvatP,  broad,  somewhat  depressed,  );riiniilat;  mouth  rounded 
aboTe,  lower  III  arttin  slruij;lit,  with  a  notch  in  llie  centre;  auaviculariumnn 
each  side,  t^iit  half-wiij  down  the  cell ;  mandible  acute,  pointing  upward. 


Ovicell  small,  depressod,  clo3«l;  uuitcd  to  tlie  cell  nbovc,  surface  (iccly 
gimuiilar. 
Od  siitll,  coast  of  Autfim. 

2.  L.  eriaia.  n.  ap.,  Hineki.     Plate  XXX,  figs.  3,  3  a. 

Cells  large,  ovnte,  distinct,  granular,  pimcturei)  rouud  tbe  margin ;  mouth 
sub-Quad  rate,  with  u  niiaed  periBlome,  rifcing  inUi  a  point  ut  eacli  side,  a 
broad,  ruuudvd  denticlu  williin  Llie  lover  murgia,  Ovicvll  globo&e.  proniU 
neat,  punctured. 

This  fine  species  grows  in  irregular,  lobulate  patcliea.  My 
BpecimetiB  exliibit  neither  epines  nor  ancularia.  ^H 

On  gbell,  ooaat  of  Antrim.  ^H 

3.  L.  dUeoiiha,  Bk.    Plate  XXX,  figs.  i.  i  a.  ^| 
Celts  in  straight  mdiating  series  ;  immersed  at  tiie  bas(%  sub-erect  above ; 

surface  punctured  frosted ;  oridce  small,  suborbioular,  with  a  bIdub  below, 

enstninc  raised;  4  to  6  inargitial  spines  above;  au  aviciilaruiin  ou  oue  or 
th  sides  of  the  cell;  mandible  elongated  linear,  obtuse,  diiecled  dowu- 
wards  and  outwards.  Ovicell  recumbent,  punctured,  ita  sides  prolonged,  so 
as  to  surround  tUe  mouth. 

Hab Antrim,  on  shell,  7.  Hincla  ;   Uadcir*,  J.  f.  JcJomn  ,-   Shetland, 

Bartee. 

This  BpecieB  haa  been  figured  twice  already  in  former  parts 
of  Zoophytology,  bnt  on  both  occasions  from  specimens  in 
which,  the  true  characters  were  not  displayed. 

An  amended  character,  therefore,  and  a  more  correct 
representation  of  the  perfect  form,  is  now  given.  Having 
been  fumislied  by  Mr,  Busk  with  specimens  of  the  same 
species,  recently  received  by  him  from  Madeira,  through  the 
kindness  of  Mr.  J.  Y.  Johnson,  I  am  fully  satisfied  of  the 
identity  of  the  Jladeiran  and  Irisli  forms. 

The  characters  above  assigned  are  usually  to  be  found 
only  on  the  marginal  cells  of  the  patch,  which  are  also  in 
many  coses  double  the  size  of  the  older  or  more  central 
cells ;  in  the  latter  also  the  peculiar  avicularia  are  almost 
invariably  wanting,  being  replaced  in  most  instances  by  a 
single,  sraallcr,  imperfect  avicularium,  placed  rather  to  oue 
side  on  the  front  of  the  cell  immediately  below  the  mouth, 
But  it  is  very  often  the  case  that  this  organ  is  wholly  want- 
ing, when  the  species  presents  the  aspect  under  wliich  it  *( 
formerly  depicted. 

i.  L.  IFoodiaiui.SMlt. 

This  species  haa  been  lately  described  and  figtured  by  Mr. 
Busk  iu  his  '  Monograph  on  the  Polyzoa  of  the  Crag* 
(p.  42,  pi,  vii,  figs.  1  and  3) ,  and  was  only  luiown  as  a  fossU, 
previous  to  ita  occurrence  amongst  Mr.  Hyndman's  Antrim 
dredgiugB.     From  this  rich  nuttenal  I  have  obtained  one  or 
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two  Specimens  on  ahell,  which  correspond  in  all  respects 
with  Mr,  Busk's  figure.  L,  Woodiana  must,  therefore,  take 
its  place  as  a.  member  of  our  recent  Fauna. 

/Wn/,— Cornlline  Crag  (,S'wr/«  SFaoT) 
Reeent.— Coast  of  Antrim  ;  f  Madeira,  J.  T.  J. 

There  is  every  probability  that  many  more  of  the  Crag 
forms  may  be  obtained  by  careful  investigation,  and  those 
who  may  have  opportunities  of  dredging,  especially  in  deep 
water,  should  be  on  the  look-out  for  them.  Mr.  Busk's 
admirable  Monograpli,  published  by  the  Palteontographical 
Society,  affords  a  ready  means  of  identifying  the  speciea.* 
5.  Lepralia  landtiorovii,  Johnston. 
The  description  of  this  species  in  the  '  British  Zoophytes' 
was  founded  on  a  single  specimen,  supplied  by  Dr.  Lands- 
borough,  which  is  preserved  in  the  British  Museum.  This 
specimen  is  old  and  worn  and  by  no  means  characteristic, 
and  it  is  not  surprising  that  Dr.  Johnston's  diagnosis  should 
have  been  so  imperfect  and  unsatisfactory.  Much  difficulty 
has  been  experienced  in  determining  whiit  form  he  had  in 
view,  and  there  has  been  more  than  one  claimant  for  the 
honoiu-  of  bearing  the  name. 

In  his  '  Catalogue,'  Mr,  Busk  has  given  a  very  admirable 
figure  {pi.  cij,  fig.  1)  of  the  veritable  L.  Laudsborovii,  but 
has  referred  it  to  L.  reticulata.  A  comparison  of  the  form 
represented  in  this  figure  (which  1  have  procured  abun- 
dantly) with  Dr.  Johnston's  specimen,  has  satisfied  me  of 
their  identity- 

The  following  is  an  amended  description  of  the  species : 
LepraUa  Lanrhii/ri/cii,  Jolioslon,  Brit.  Zoopb,,  Sil  edit.,  p.  310. 

„  „  Bjsk,   CBtdogue  of  Brit.   Mus.  Poljzos, 

part  ii,  page  66,  piste  Ixxxvi.ng.l  (takm 
from  tne  Brit.  Mus.  imperTeot  sped- 
men) ;  |ilate  cii,  fig.  1  (retetred  to  i. 
nticMlaia). 

Cells  ovate-doDgalE,  separated  bj  raised  lines ;  gnrface  lustrons,  thickly 
covered  witli  punctures ;  moulli  circular,  a  denticle  witliin  tlie  lotter 
margin,  peristome  raised,  vitli  a  spaiit-like  sinus  below,  euclosiiig  a  small 
BviauUrium,  willi  a  rouoded  maadible.  Oviccll  globular,  prominent, 
puaclured. 

*  Sicce  the  above  was  written,  Mr.  Busk  lias  furnisbcd  mc  with  speci- 
mens of  a  new  Madeirou  Lepralia,  so  closel;  tescmbiing  L.  Weodiaiia  in 
all  esumtial  cliaraclers,  Ibat  I  am  strongly  inclined  to  agree  will)  liiin  tliat 
the  two  are  identical.  Tbus  is  added  aiiolber  link  to  the  alread;  nume- 
■  tlie  sonlfaem  and  western  and  nortb-vnl.ern  British 
Pol^EOa,  with  those  beloDging  to  the  Uediternuieiui  faunn,  and  to  limt  of 
the  Cmg. 
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Dr.  Johnston  tas  accurately  described  the  walls  of  t1i« 
cells  as  "  thin,  glassy,  and  hyaline,  thickly  dotted  with 
small  perforated  granules."  In  fresh  specimens  there  ia  a 
silvery  sheen  over  the  surface  of  the  polyzoary.  The  avicu- 
larium  is  placed  within  the  projecting,  spout-like  sinuR,  into 
which  the  peristome  is  prolonged  below,  and  behind  it 
is  a  single  denticle.  The  mandible  of  the  a\icularium  is 
rounded. 

The  ovicell  is  globose  and  punctured,  and  the  sides  of  the 
opening  uniting  with  the  peristome  give  a  hooded  appear- 
ance to  the  cells  on  which  it  ia  developed. 

My  fincat  specimens  of  this  Lepralia  were  dredged  oflf  the 
Great  Orme's  Head  on  the  coast  of  North  Wales,  aiid  were 
some  compensation  for  the  general  barrenness  of  the  ground. 
It  occurred  here  in  great  abundance,  commonly  encrusting 
masses  of  the  sand-tubes  belonging  to  a  species  of  Sabelta. 
Over  these  it  spread  luxuriantly  in  large,  sub-circular,  and 
glistening  patches,  occasionally  rising  into  foliaccous  expan- 
sions. I  have  also  met  with  it  in  Devonshire^  and  amongst 
Mr.  Hyudman's  dredgings  from  the  coast  of  Antrim." 
Facn.  2.  Cellepokidj!. 
Gen.  1.  Ctltepora. 

1.  C.  armala,  n.  sp.,  Hincks,     V\.  XXX.  fi^.  S. 

Folyznarr  adnati!,  spreading;  cells  smootli,  snb-errct  (eicetit  townrils 
tlie  mw^n  oC  tliepoIjEUir;},  Tentricwe,  distinct;  orificBorbimiW,  slightly 
produced  twiovr,  perjslamc  lliici  aod  raised  ;  a  stout  rostrum  iu  front, 
with  an  avicularium  at  one  side,  immcdlatElj  bclns  the  apen,  mandible 
acute  and  poialiiif;  upward;  lar^^e  apoon  alia|)ed  avieularia  d is Iri billed  over 
the  pol^tKoarj,  ia  this  mtcrcellulat:  spaces.     Ovicell  smooth ;  walls  entire. 

In  this  species,  the  avicularium  ia  placed  at  the  top  of  the 
rostrum,  looking  to  one  side.  The  broad  triangular  mandible 
points  upward.  The  rostrum  is  much  stouter  and  more 
obtuse  than  in  C.  pumicosa. 

Localitiet.—Catati  of  Antrim,  on  shell,  lir.  HyHt/aoti ;  Uogger  Bank 
and  South  Devou,  T.  B. .-  Madeira,  /.  r.  /„  ISG^j. 

9.  C  arimlaru,  n.  sp.,  Bllicks. 

A   Celiepara  occurs  in  considerable  plenty  on  Zoop] 
from  Ireland,  which  seems  to  be  undescribed. 
The  following  are  its  characters  : 


Kg,  vBn'able  in  its  mode  of  grovrtli 
iaec   orbicular,  with  s  deep  sinus  ii 


'^ 


•  Fiik  Koport  of  Belfast  Dreilpiiig  Committee,  iu  the  British  AssociatioB 
rolumefor  I65S,  p.  29:!. 
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front,  a  short,  aoaical  roatroin  belov  the    month,  witli  an  aTioalsriutn, 

Bet  obliquelj,  near  the  top  of  it,  mandible  acute ;  in  fertile  cells,  u  proceaa 
OD  each  side,  just  bclon  tlie  nvicrll,  aad  attaclicd  to  Jt,  t>enring  nn  oval  (?) 
aTiculaiium.  Ovicell  prominent,  wilh  large  nunotures,  sooicwliat  setni- 
circularlj   disposed.     Spalulutc   avicularia    ihicklj   scattered   aniongst  the 

Occasionally  there  occurs  oa  the  polyzoary  a  very  stout,  co- 
nical rostruin,  bearing  a  large  aviciilarium,  with  brood,  trian- 
gular mandible. 


w 


r/i/iVi. — Irelaud,  enoruslbg  stems  of  Zoophjtes,  4c. 
Sub-Order  Ciclostomata. 
Fani.  ].  TuBULiFOKiss. 
en.  Jlecto. 
1.  A.  iHcurtaia,  n.  sp.,  Hincks.    Plate  XXX,  fig.  6. 


PolyEonriuiu  aduulc,  linear,  curved,  taperioe ;  cells  biscrial,  alternate, 
bent   towards  tlie  side,  orifices  openiog  out  laterallj ;  surfacB  abscureiy 


punctate. 

PuljEoariuut  closclj  adnate, 
ated   towards   the  point  of   ( 


inbranched,  more  or  less  altenu- 
cella   are   biserial   and   alternate 
lir;  form  a  single  row), 
the  side,  and  project  a 
litllti  Iwjond  the  polyzoary,  the  orifices  opuaiiig  out  iateraJlj. 

On  stone:,  eoati  of  Antrim  (deep  water),  not  imcomnion. 
The  Antrim  dredgings  have  yielded  a  large  number  of  the 
Cycloitonutta,  belonging  to  the  genera  Tubulipora  and  Aleclo, 
^^Mh  I  am  obliged  to  reserve  for  future  examination, 

8ub-0r(lcr  CnSBOsTtiMAT*. 

Turii.  Vesicolauud^. 


1.  F.  dilalala.  n 


Plate  XXX,  fig.  7. 


.  __.l*tubiil()ii9,  sessile,  stout,  of  equal  size  tliroiighout,  opaque,  springing 
Trom  one  eitremit/  of  a  rusiforni  expansion  of  the  fibre,  wbicli  is  closelj 
adherent,  and  sot  rouod  witli  a  number  of  flattened,  spinous  projectioiia. 

In  this  species  the  delicate,  creeping  fibre  swells  out  here 
and  there  into  cell-like  expansions,  fusiform,  adherent,  and 
furnished  with  a  variable  number  of  flattened,  spinous  pro- 
cesses. The  cells  spi-ing  from  the  liuger  end  of  these  swel- 
lings. They  arc  stout,  sessile,  and  not  contracted  at  the  base, 
and  of  a  dark,  horn  coloiu*  when  dried.  The  clavate  and 
spinous  expansions  are  analogous  to  the  cell-bearing  enlarge- 
ments of  the  fibre  in  j^tea. 

>,  deep  water,  Mt.  HfudmaM. 


ZOOTHVTOLOQV. 


In  the  '  Belfast  Dredging  Com.  Report '  for  1858,  1  have 
recorded  this  species  as  Art-nella  diialata.     But  the  Avenella 
of  Sir  John  Dalyell  is  a  very   doubtful  genus,  and  I  preft 
for  the  preseBt,  to  refer  it  to  FarreUa,  as  defined  by  *" 
Buskj  in  the  '  Micr.  Journal,'  vol.  iv,  p.  93. 


1^ 


I 


11.  CATALOorE  of  the  Polyzoa  collected  by  J.  Y.  Johnson. 
Esq.,  at  Madeira,  in  the  years  1859  and  1860,  wilh 
deacriptiona  of  the  New  Species.     By  G.  Brss,  F.R.S.      , 


L  Chkilobtohata. 
Fsra.  1.  Catbsicsllidai. 
Gen.  1.  CalenieeUa,  Bkiav. 
1.  C.  degaia.  Bk. 


Fnm.  S.  SALlCOBNAKtiDf,  Bk. 
Geu.  2.  Saliearnaria,  Cuv. 
1.  S.  Johmwi,  Bk. 
floi.— Mwieira,  /.  f.  J. ;  Shetland,  Barlee. 


I  M^^^ 


Fan),  'i.  Ceu-uubud^  Bk. 
Gen.  3.  Sonpoeellaria,  Van  Beneden. 
■  1,  1?,  MaderejuU,  n.  bp. 
Celltilu  elangalU:  amcutatio  parte ;    orijlcio  ocali,  peritiomale        ,    . 
glabra;    oi>ereulo    tuboriicuiaH  glabro   inlegro ;   ipiitit   viarginaliboM  iw, 
tquidulanHbus  i  mieelluld  glabrdnon  puseiaid. 

Cella  elonealed ;  aviculsrioni  small ;  oriflos  oval,  peristome  sin)|ile,  not 
KraniiW;  peaunculate  opercalDm  sub-orbicular,  smoolli,  entire^  six  equi- 
aistant  marginal  spines  noove ;  oviccU  smooth,  not  perforated. 
Z/flS.- Madeira,  /.  T.  J. 

This  species  differs  from  S.  pitosa,  Audouin  (sp.},  in  several 
respects.  1st.  In  the  form  of  the  cell,  which  in  that  species 
is  represented  as  elongated,  and  of  nearly  equal  diameter 
throughout,  especially  as  viewed  on  the  dorsal  aspect.  2dly. 
In  the  disposition  of  the  marginal  spines,  which  in  S.  pHota 
are  depicted  as  four  on  the  upper  and  outer  margin,  and  a 
single  one  some  distance  apart  on  the  inner  border  of  the 
orifice.  3dly.  In  the  ovicell,  which  in  S.  piloaa  appeBi».i|| 
be  perforates.     They   agree  somewhat  in  general  & 


i'^^ 
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the  considerable  number  of  spines,  in  the  simple,  smooth 
peristome,  and  in  the  form  of  the  pedunculate  opercuiiim. 

As  the  only  specimen  brought  on  this  occasion  by  Mr. 
Johnson  is  small  and  imperfect,  and  has  moreover  been 
injured  since  it  carac  under  my  inspection,  I  have  de- 
ferred making  a  figure  of  the  species  until  further  specimens, 
B  I  hope,  may  enable  me  to  do  so  with  greater  advantage. 
S.  S.  MacaHdrei,  Bk. 

lis  species  may  be  at  once  distinguished  by  the  broad, 

granular  periistome,  and  coutracted,  sub-orbicular  form  of  the 
oriEce.  In  the  B.  M,  Cat.,  I  have  described  and  figured 
it  as  being  usually  without  marginal  spines,  but  in  the 
present  instance  it  has  two  or  thi-ee  on  the  outer  and  upper 
margin,  and  one  or  sometimes  two  on  the  inner.  From 
S.  Delilii,  Aud.  (sp-),  it  is  distinguished  by  the  total  absence 
of  anterior  a^-icularia.  The  present  species  may  perhaps  be 
identical  with  jS.  ciliala,  Aud.  (sp.)  {'  Egypt,'  pi.  xii,  fig.  2), 
but  if  so,  the  drawing  does  not  exhibit  the  granular  peri- 
stome, nor  the  toothed,  radical  tube ;  and  moreover,  in  that 
species  tlie  lowest  marginal  spine  on  the  outside  is  represented 
as  forked. 

Fum.  1.  Caduueid.g,  Bk. 
Gen.  1-  Cwirrfff,  BL. 
1.  a  Jiurgi,  Audoiiiu. 
Thus  adding  another  stage  in  the  progress  of  this  species 
from  the  southern  hemisphere  towards  the  British  Channel. 
Fum.  5.  ScappABUD-t,  Bk. 
Oen.  6.  Semparitt,  Oken. 
1.  S.  diaphaiia.  n.  sp.    PI.  XXXt,  fig*.  1,  1  a. 

Patfcoario  Ubero,  tubereelo,  irre^lariUr  rmnoio ;  erllalU  elongalii, 
diapkanii,  antieg  tparic  pfrforalit  i  orffiirio  or&iciiiari,  infra  tinualo,  piei- 
tlonaU  ealtk  prodHcio  aupirnt  emargimtlo;  fumit,  etUulm  parte  tuptriori  uuo 
laUre  aiTffeiililna. 

Poljzoariuni  free,  pbTtoid,  suh-crcct,  irregiilarlj  branclicd ;  celU  elangale, 
walls  Irsusparent,  Ejiaraeij  punctured  in  frunt ;  oriliue  orbicular,  stnuDtid 
below,  peristome  llun,  produced,  nolcbcd  aWe;  biuiiclics  spriiigiDE  froin 
one  aidu  lA  ct^U  at  llic  top, 

Bab- — Mftileira,  nbundaul,  /.  Y.  J. 

A  beautifid  and  very  distinct  form.  From  the  extreme  trans- 
parency of  the  walls,  they  appear  at  first  sight  as  if  they  were 
Mimposed  simply  of  a  chitinous  substance,  but  when  inciue- 

ited,  sufficient  calcareous  matter  is  left  perfectly  to  retein 

~'    m  of  the  cell.  ^^^H 
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From  the  peculiar  delicacy  of  the  walls  this  spedes  would 
afford  perhaps  the  best  subject  yet  met  with  for  the  study  of 
the  living  auimal  in  the  cheilostome  Polyzoa. 

Gen.  G.  ^tea,  Luiiix. 
1.  jE,  truneaia^  6k. 

Gen.  7.  Buffula,  Okun. 

1.  B.ffraeiluj  Bk. 

2.  B.  avicttlaria,  Lk.  (sp.) 

Fam.  7.  Flustjliojs. 
Gen.  8.  Carbasea,  Gray. 
1.  C.  liffulaia,  n.  sp.    Fl.  XXXI,  fig.  9. 

Poljfzoario  ph^toideo,  erecto,  ramoso,  ramu  irregularibut^  liffu/atu,  grad- 
Ultta,  rectis,  divaricatU ;  cellulis^  bi-fmeria(is,  eitwffa/isf  Jitn/ormibtts,  iub- 
eylUdraeeis,  infeme  allennatis^  daunt,  poro  centrali  lunaio,  et  duobtut 
winoribuM  dmplidbtis,  infra  orifidvm,  omaiis,  laieribuM  puudatU^  dono 
glabro;  orifido  semidrculari,  labio  injeriori  redo,  svperiari  spinis  margina' 
libui  sex  munito  ;  ovicellulis,  subglobosis  eredis,  superfide  delicatule  rugodt. 

Polyzoarium  phytoid,  brancbed ;  branches  irregular,  very  slender,  straight, 
divaricate;  cells  bi-triscrial,  elongated,  fusiform,  sub-cyiindricaJ,  tapering 
downwards,  closed  in  front,  with  a  lunate  pore  in -the  centre,  and  two 
smaller,  round,  simple  pores  immediately  below  the  orifice ;  orifice  semi- 
cirrular,  lower  lip  straight,  upper  martrin  furnislicd  with  six  spines;  ovicell 
sub-globose,  erect,  finely  wrinkled  on  the  surface;  cells  smooth  and  rounded 
behind. 

Hab. — Madeira,  /.  Y.  J, 

This  very  peculiar  aud  well- marked  species  is  at  once 
distinguished  from  all  its  congeners  by  the  habit  of  the 
polyzoary,  which  is  thoroughly  phytoid,  except  that  the 
branches  are  all  in  one  plane.  At  first  sight  it  resembles  a 
fucus  or  scrtularian  zoophyte.  On  the  sides  of  the  branches 
are  frequently  placed  radical  tubes,  as  in  several  others  of 
the  Flustridap. 

Fam.  S.  MKMBRANirouiD.E. 

(jen.  9.  Membranipora,  Blaiiv. 

1.  M.  Rwsscliiy  Aud.  (sp.) 
?2.  M.  Lacroij-iiy  Aud.  (sp.) 

1  am  not  quite  sure  that  this  form  is  rightly  referred  to 
M.  Lacroixil,  but  it  so  closely  resembles  that  Mediterranean 
species  as  to  render  their  identity  highly  probaWy.  Whether 
this  may   be  the  case  or  not,   there  can,  however,  be  no 
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doubt  that  tlic  prcseut  form  is  tbp  same  ns  M.  UTegulnrin, 
D'Orbigiiy  ('Amcr.  Merid.,'  pi.  viii,  figs.  5,  (J),  with  wliic-li 
may  also,  jicrhaps,  be  asaociated  the  same  author's  M.  simplex 
(ib.,  figs,  7,  9).  The  cells  are  for  the  most  part  oval, 
not  contiguous,  very  irregular  iu  size  and  position.  The 
margin  i.s  granular,  and  wholly  unarmed,  and  there  is  no 
appearance  of  avicnlaria  in  any  part  of  the  two  or  three 
patches  submitted  to  examination. 

The  following  may  b3  taken,  I  think,  as  the  Bynonymy  of 
this  protean  species : 

M,  Lacroixii.  AuJ. ;  Uk.;  Alder. 

.V.  irrfOHlarn,  M.  simplex  ?  D'Oi  b. 

Fliutru  liUtaiu,  Hu9.-ill;  Jilmst.  ;  W.  Tlmm|i;iTi  (Bel 

3.  il.  liH'uta,  Linn,  (sp  ) 

4.  M.  C«lpe*«,.  Bk. 

Geo.  10.  Itpralia.SiAw'-i- 
1.  ArmatcG. 

a.  With  oral9|iiDt3. 
1.  L,  iliacoidea,  6k. 

For  a  full  acconnt  and  corrected  character  of  this 
Bee  Mr.  Hiiicks's  ob8er^■at^on8,  supra. 

5.  L.  immaiiiala,  JoLnat. 

3.  L.  radiala,  Moll, 

I  have  some  donhta  whether  these  two  may  not,  strange 
as  it  may  seem,  prove  to  be  varieties  of  each  other,  in  which 
case  Moll's  name  will,  of  course,  have  precedence. 

4.  L.  poretilami,  n.  up.     PI.  XXXI,  fig.  3. 

CelUlit  latia,  aubrkomboideii,  imaeriU,  nipfrfitu  rugotd,  ffraimlaia, 
iitidd !  orifieio  mpeme  rolimdato,  infra  eaaretato,  lebio  in/enori  inlegro, 
uperiofi  ipiiiit  Irilmt,  uepint  aluantibia,  mu«Uo ;  avieularh,  mmtHbah 
'rianpilari  ocatu  npeme  et  ad  extetHvuia  ipecltmlt,  ntroque  lalfTi  celliita 

Cells  brand,  qvaIc  at  rhomboidal,  dce^l;  immersed  ;  surraeo  uneven, 
■oaaed,  gruuular,  poJislicd,  porcellanoua  i  orifice  rounded  sbuve,  ooutracted 
•elov,  witli  iti  iMiLirc  lower  lip,  and  Lliree  margiDal  spines  above,  often 
.baeul  or  to  bo  Tound  onlj  nil  llie  vounger  cells;  a  raised  aTicuIariam  on 
ncli  side  of  tlie  cell,  about  t  lie  middle;  llie  DiaiidibletriiuigulBr  acute,  point- 
ug  upwards  and  outwards. 

i/fl*.— Madeira,  on  sLell,  I.  Y.  J. 

Tlie  remarkably  polished  or  porccllanous  surface  gives 
the  patches  formed  by  tliia  Lepralia  so  peculiar  an  aspeott  ' 


species, 


■  <* 
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that  it  may^  by  that  character  alone^  be  at  once  distinguished. 
In  the  younger  patches  the  surface  is  shining  and  glossy, 
and^  in  this  condition,  the  three  marginal  spines  are  usually 
present ;  and  the  outline  of  the  orifice  is  distinct  and  free. 
Very  soon,  however,  the  walls  appear  to  thicken,  and  to 
become  irregularly  bossed,  especially  around  the  orifice, 
which  is  thus  lodged  in  a  sort  of  irregular  depression. 

5.  L.  vulgaris,  Moll. 

6.  L.  marsupiata,  n.  sp.    FI.  XXXT,  fig.  4. 

CelMu  ovatis,  superjicie  granulosa,  obscure  punctata ;  orificio  semi" 
eirtulari,  labio  inferiori  recto,  integroy  superiori  spinis  sex  vatidis,  articulatis 
quorum  in/imis  furcatis  armato ;  'poro  lunato  medio  infra  or^cium  rostro 
poculiformi  obtecto  ;  ad  unum  latus  cellula  vibraculo,  seta  nigra. 

Cells  ovate ;  surface  granular,  with  scattered  fine  puncta ;  orifice  semi- 
circular or  arched  above,  lower  lip  straight,  entire ;  six  large  articulated 
spines  on  the  sides  and  above,  the  lowermost  of  which  on  either  side  is 
forked  at  the  extremities;  a  lunate  pore  in  the  middle,  a  short  distance 
below  the  orifice,  protected  below  and  on  the  sides  by  a  pouch-like  rostrum ; 
n  long,  slender  vibraculum,with  a  black  seta  on  one  side  of  the  cell,  towards 
the  upper  part. 

Ilab. — Madeira,  on  shell,  /.  Y.  /. 

A  very  well-marked  and  beautiful  species.  The  marginal 
spines  are  distinctly  articulated,  as  in  L,  Gatiya,  Bk.,  and 
one  or  two  others,  by  a  horny  substance  of  a  black  colour. 
Tliey  are  consequently  readily  broken  off. 

7.  L.  Woodiana^  Bk. 

This  agrees  in  all  essential  eharaeters  with  L.  WoocUana  of 
the  Craj::,  and  which  lias  been  found  in  the  living  state  in 
Ireland  by  Mr.  lliucks.  The  Madeiran  specimens,  however, 
differ  in  some  respects,  and  chiefly  in  the  greater  development 
of  the  cup-like  peristome,  and  the  apparently  larger  size  of 
the  avieularia  on  the  shoulders  of  the  cell.  Another  difference 
also  may  be  found  in  the  apparent  absence  of  the  series  of 
marginal  pnnetures  observable  in  L.  Woodiana,  If  it  should 
prove  a  distinct  species,  it  will  prob«'ibly  be  found  to  coincide 
with  L.  Dntertrei,  Audouni  (sp.) 

8.  ;:.  .sw///o.«.  Bk. 

/3.   Xo  ornl  spines. 
L.  Hnicoriiis^  Jobnst. 
1      L.  alhdy  Hiiioks. 
]  1.  L.  concinvc^  I'k. 

2.  Tnarmatne. 

a.  AVitliont  oral  spines. 
12.   L.  MangnetiVa^  And.     PI.  XXXI,  fii^.  5. 
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CeUuiU  otaUt,  tapenu  liiiru  imlenelii,  ereiri  puneMu ;  eri/kio  mpenu 
aretalo  in/ra  eoarctato,  ptriilomalt  prodaelo,  trnfiaJiiali/armi  is  ae/Mu 
MUrilibu*  iMiegro  i»  Jtrliliini  tupernt  altt  tmaiyiiiato ;  oeieeHKld  parvd. 


Cells  ovate,  free  aod  sub-erect  sbove,  sarface  uneven,  punctured ;  oriSoe 
arched  aboTe.  contracted  towards  the  lower  part,  surrounded  hj  a  mnch 
nisnl,  inrundibuUrorm  or  sub-tubulose  peristome,  which  is  entire  in  the 
sterile  and  deeply  eoiargiiiate  above  in  the  fertile  cells;  orioell  small, 
lecumbent,  immersed. 

Hab. — Madeira,  /.  T.  J.;  Medilerranean,  Saeijpgr. 

From  a  general  resemblance  to  Savigny'B  figure,  I  venture 
to  refer  the  present  species  to  Audouin'e  Z<.  Mangnevilla;  but 
at  the  same  time,  since  some  doubt  may  be  entertained  on  the 
aubject,  I  have  thought  it  beat  to  give  a  figure  and  diagnosis 
of  the  Madeiran  form. 

In  the  figure,  the  surface  is  incorrectly  represented  more 
as  if  it  were  granular  than  merely  unev^  and  punctured. 

{To  be  eoHtinned.) 
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JOURNAL  OP  MICROSCOPICAL  SCIENCE. 


DESCRIPTION  OP  PLATE  I, 

lUuBtrating  Mr.  Rainey'a  paper  on  the  Formation  of  the 
Starch-granule. 

^n — Ofdinarj  fonns  of  starch. 
'   8,  3. — Stircb-granaleB  ;    two  joined   together,   producing  an  appearanM 
considered  to  be  iLe  result  of  cell -multi  plication  by  division. 
— Tbree  starcU-granules  similarlj  united. 

—Three  granules  thus  united,  as  seen  by  polariied  light,  from  Cruger. 
1  6,  7. — Starch-granules,  called  bj  autLor  "compound  grannies." 

■Two  gbbiiles  of  carbonate  of  lime,  joined  together  and  coalescing  into 
one ;  from  calcifying  Khell  of  oyster. 
I  9. — Lwge  artificial  calculi  of  carbonate  of  lime  in  progreas  of  coalescence. 


PL4TE  I  {cofiliniud). 

niustrating  Dr.  C.  Johnston's  paper  on  Diatomaceee, 
chieflj'  Irom  Elide. 

10. — Mtenrnphalia  eenlratler,  C,  J. 

a.  Portion  of  the  same,  oiore  bighlj  magnified. 
Ql. — Campgloditcua  »iargiiutli>,  C.  J. 
j2. — GxconeU  reyi»a,  C.  J. 
13. — JtAMUKlie*  anffialaia,  C.  J. 
„  coalalia,  C.  J. 

.  Upper  valve,  b.  Lower  valve,  side  view.   /.  Front  view  of  frustul 


!«»■*»«  F^ 
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DESCRIPTION  OF  PLATE  II, 


IlluBtrating  Messrs.  Lister  and  Turner's  paper  on  tlie 
Structure  of  Nen-e-tibres. 


t. — RepreseDts  psrt  of  a  trnnsvcrsc  section  of  the  sciatic  uerve  o(  a  ol 
hordeDcd  b;  chrotnicncid,  and Imtedwitb  carmine;  lie  axial  cjllnder 
alone  Iibtihk  recciTed  IIjb  colouring  mailer.  The  apecimeQ  «u 
dried  sud  viewed  as  an  ojiaque  object. 

8.— Sbowa  the  appearance  of  Ihin  transferee  sections  of  some  nerve-fibres 
from  the  some  nerve,  simpl;  liardencd  in  ehronuc  acid,  tad  ex- 
araiued  moist  bjrtSecled  light.  The  aiial  cylinder  has,  under  thii 
loT  magnifjing  power,  the  aspect  of  a  mere  space. 

3.— Similar  objects  to  those  of  6g.  3,  but  seen  bj  transmitted  light. 

4. — A  highij  magnified  tmnsrerse  section  of  a  nene-Sbre  from  Ihe  same 
source,  prepared  like  those  of  Qgs.  2  and  3,  and  tben  tinted  with 
carmine.  The  carniine  colour  is  seen  to  affect  onij  Ihe  axjal 
cylinder  and  the  investing  membrane,  which,  at  one  part,  is  torn  up 
from  the  fibre.  This  sketch  also  shows  the  faintlj  granular  structure 
of  the  axial  cjiinder,  and  the  irreguUrl;  concentric  striation  of  the 
medullarr  sheath. 

S. — A  transverse  section  of  a  columnar  portion  of  ,the  spinal  cord  of  a  cat, 
also  prepared  with  chromic  acid  and  carmine,  and  eiamioed  moist  bj 
transmitted  light.  The  fibres  vary  much  in  size,  but  all  of  them 
resemble  those  of  the  sciatic  nerve  in  having  the  red  axial  cjlinder 
surrounded  b;  a  riog  of  untinted  meduilarj  slicath. 

6 — 10  are  high!;  niagniGed  views  of  some  fibres  in  a  section  of  the  cord 
like  that  of  fig.  6.  Thej  present  the  same  cliaraotcrs  as  the  fibres  of 
the  sciatic  nerve. 
1 1.— A.  fibre  from  a  longitudinal  section  of  a  colunmar  portion  of  the  eon), 
prepared  in  the  same  way.  Tlio  axial  cylinder  akina  is  oanoine 
coloured,  and  is,  in  some  parts,  stripped  of  its  investing  sheath,  Ih* 
fibroid  arrangement  of  which  is  also  displajed. 
J3. — A  small  fibre  under  similar  circumstances. 

— Fatt;  matter  in  a  state  of  arbnrescent  fibroid  aggregation. 
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DESCUIPTION  OF  PLATE  III, 

Xlliutrating  Professor  Williamson's  paper  on  the  Structure  t 
Crustacean  Integiuments. 

1. — Diagrams  of  the  lajors  in  tlie  alicll  of  a  cr^ib. 

8. — Grouped  tubuli  from  above,  areolsr  Ujer  of  common  crab. 

3. — Areolar  lajer,  sliowing  llie  verj  delicate  areola  in  the  shrimp. 

1, — One  or  the  calcified  discs  from  the  carapace  of  a  shrimp,  formed  at  ths 

base  of  a  short  tubular  bair. 
5,  G. — Discs  from  the  snme  after  farther  calcification; 

translucent  crucial  figure. 
7. — Disc  from  the  same  iu  a  less  consolidated  slate. 
B. — Detached  granules  frooi  a  similar  disc. 
9, 10. — Appearance  of  areolar  lajer  in  a  shrimp  after  boiling  irith  cam 

11, — Vertical  section,  carapace  of  Pilumtut  hirUUut. 

13. — Horizontal  section  of  the  same,  decalcified,  as  seen  from  abore. 

13. — Vertical  section,  c  raj  fish. 

14, — Horizontal  section,  lobster,  immediatelj  beneath  the  areolar  Ujer, 

15. — Vertical  section  of  the  same. 

IB. — Vertical  aeetion,  claw  of  liermit-crab. 

17. — Dorm  or  "  enderon,"  soft  portion  of  integument  of  hermit-crab. 

13. — Tlie  same,  from  above. 

19. — Section  of  botrjoidal  concretionary  masses  from  a  small  Austra! 

The  same  letters  are  osed  to  similar  parts  Ihrongliont. 


0.  Pellicular  lajer. 
b.  Areolar  lajer. 
d.  Corium  calcified. 
«.  Tubuli. 
/  Uncalcificd  c< 


In  fig.  17.  i  indicates  the  d 


>.  Its  pigment-cells. 
k.  Basement  membraDe. 


n  and  areolar  lasers  blended. 
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DESCRIPTION  OF  PLATE  IV, 


niustratiug  Mr.  Clarke'a  paper  on  Nerve- at ructure. 
Fig. 
1. — Represents  an  elevation  or  rii^  of  the  while  sabstance  ou  tlic  eutriu» 

of  a  primitive  nerve-flbre. 
S. — A  doable-oontoared  priniilive-fibre,  bardeBcd  in  ohromio  teid,  uid  mag- 

niSed  670  diameters. 
S. — A  similar  fibre  treated  in  tbe  aomo  way,  but  vith  ita  outer  eorragated 

Kurfnce  more  or  less  brokeu. 
i  &  5. — Two  detaclied  portions  of    n  Hbre,  burdened  in  ebromio  neid, 

ahoving  bow  tbe  angular  beudiiigs  give  rise  to  tbe  appearance  of 

fibres  or  tubules. 
6. — An  uninjured  double-coDlourcd  primitive- fibre,  examined  immodiatelj 

after  deatb;  a,  axis-cjlinder ;  ^,  outer  contour;  e,    inner  contonr; 

il,  membranous  abeatb  bearing  an  elongated  nucleus. 
7  to  10, — Ilepreseut  fresh  primitive- fibres,  more  or  less  iajured  b;  mani- 

11  to  16. — Itcpreseat  the  white  aubstnuce  of  Schwann,  between  th« 
double  oontour,  after  i^jur;  bj  maaipulalJon.  At  fig.  11  it  appeara 
twisted  in  some  places  luto  a  kind  of  knot ;  while  in  ollior  pluccs  it 
is  simpij  afiected  bj  indeutatiana  of  varioua  lengths  and  breudllia, 
which  are  represented  b;  tbe  dark  spaces,  the  light  spaces  hatiiij; 
tbe  appearance  of  fibres, 
to  20.— Represent  perfeollj  f^esh  primitive-fibres,  stretched  and  other- 
wise injured  in  manipulation,  b;  which  the  white  substance  has  been 
thrown  into  varioualj-sliaped  convolutions,  ridges,  or  apparent  fibres 
— Represents  free  globular  contents  escaped  from  the  nerve-fibres. 

S  ftnd  i'i. — Two  fresh  nervu-Cbrcs  thrown  into  ridges  of  variooa  ahapea 
and  siEes.  under  the  iiiBuence  ot  strong  aeetic  aeiJ.    In  Rg.  S3,  on 
the  surface  of  the  fibre,  are  two  or  three  spiral  ridges  similar  to  tha 
apiiala  seen  at  the  cut  end  of  libres  hardened  in  cbromie  acid, 
o,  free  nuclei   from  the  connective  tissue  and  sheaths  of  the  nerve- 
fibres  in  the  wliite  columns  ol  the  spinal  coril ;  b,  nucleated  eells  from 
the  same  parts  in  the  call;  e,  cut  ends  of  two  priniitive  nerve-fibres, 
hardened  in  ehrotnic  acid,  and  presenting  the  ajipearanoa  of  spiral  I 
fibres.     The  angular  interspace  belveea  tlicm  ia  owwpiDd  bf  a  J 
iiDcleated  cell. 


JOUENAL  OF  iaCiU>9Gp?lOAL  SCUPCGB. 


DESCBIFnON  OF  FLATKS  Y,  VI, 

nnrtMiting  kr.  dii^twdl'.  p^N.  <m  Keir  or  Jmjferkc&j. 

knowu  Dtstanaoafe.. 


V-  ■    .MAM  Y; 

f.-^JMtoqfeimf  mi$  mv;  tf»  Irasl  mw}  l^ilie  «niieof  twQportidefl 
vvde^oiDg  afriMifkloi^  tea  in  ovtiiae;  AiBie  two  %iii!M  flmi 
dmriagsbjMr.V.KilicMu 


PLATE  VI. 

11. — Pjfelotella,  n.  sp. ;  a,  side  view ;  by  froat  view  of  short  filament. 
12. — Oraspedodisctu,  n.  ap. 
13. — Aulacodiscus,  abnormal  specimen. 
,14. — OriAosira  oceanica ;  a,  side  view ;  b,  front  view  of  pustule  and  single 

valve  adherent. 
15. — Aeiinocyelui,  n.  sp. 

16. — Pyclotella,  n.  sp. ;  a,  side  view ;  b,  front  view. 
17. — Eupodueut, 
18. — Aetinophania  spUndens,  Shadb.,  showing  both  coarse  and  fine  markings. 

All  magnified  400  diameters. 


For  Description  of  Plate  VII,  illustrating  Mr.  Archer's  paper 

on  Desmidiacese,  see  Paper. 
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DESCRIPTION  OF  PLATE  VIII, 

lluatrating  Professor  K.tilliker's  paper  on  the  frequent  occur- 
rence of  Vegetable  Parasites  in  the   Hard  Tissues  of  ] 
the  Lower  Animals. 


—fnrtioii  at  tbc  k^rny  skeleton  of  aa  Austraiinu  spOMgC)  witli  fuugoid 

:ll  tbd  interior.      X  S50  diam. 
— Tlie  UMD  X  00  diam.,  witli  fuiigiu-Qlanients,  sporangia  aud  spical&  in 
ilii  ialt'tior. 

funpik-filaiprnt  witli  sporangium,  from  wliicli  are  springiiig  jouug 
fn^ui-IIU-iieutt ;  from  Lbe  lame  sponge.      X  36U  (liam.  i 

— Boni;  fibct  at  a  true  apouge,  willi  fuugus-filemeuts  opemng  do  tUs    | 

cltfnnr     X  360  diam. 
— Btan'-lu'J  lin^us-filameiita  from  an  JmpliuttgiKa,  X  360  diam. 
^Fotiion   ul    liiS  skeleton  of    Orbitatilei  cmuflanata,   with  Dumeioiu 
fuDgiu-filanieuts  in  the  interior,  x  360  diam. 
■''ortion  of  the  shell  of  Oprreulina,  with  Bne  fungus-li laments  in  the 
bular  substance  a,  and  others  of  a  coarser  kind  in  I  lie  transpareut 
'mediate  substance  b.     Some  of  the  more  minute  lubuli  in  llie 
euhsla&i'c  are  fungus- 111  am  pnl  a,  whilat  others  belong  to  the 
Isclf.     X  360  diam. 

e  skeleton  of  an  Aslfaia.     Nomerous  fungus-filamenta  witk 
X  6U  diam. 
d  growths  in  the  seller  of  ii'ciyzcriuifiu  (Chalk).     X  GO  diam. 
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DESCRIPTION  OF  PLATE  X, 

TDiiBtratiiig  Dr.  J.  Braxton  Hicks's  paper  ou  Contributions 
to  Development  of  the  Gonidia  of  Lichens,  in  relatioii 
to  the  Uuirallular  Algte,  &c. 


i 


~Cliloriieoeca». 

a.  Mature,  qiiieacent  cell. 
6.   Se^meutBtion,  radiftLing  frum  centrt:. 
e,  e.  Advanced  coadiLion  of  snme. 
d,  d.  Binary  and  qoaternarj  lubdiTision, 
ff.       Quatcruarj  subdirisioii,  revcrling  lo  nialure  stage. 
—CkUirococcui  in  rarioits  Blagca. 

First  sppenrancc  of  growtli  of  fibre. 
S,  b.  More  advauced  condition, 
8. — MRture,  quiescent  f^niilinm, 
4. — Formation  of  aoridien. 
3. —       „  I,  aegnienUtioit  proceeding  at  same  lime  villi 

fibre-growlli, 
6. — Oval  cells,  llie  result  of  segnieutation  (joing  '"'  '"  binarj  buIj- 


7- — SaridiuiH  of  Chloroeoccut,  and  also  of  Lichen. 
8. — Conteuls  of  a  tandium  pressed  apart. 
0. — Single,  dormant  loridium  (section  of). 

-Soridiam  in  wliicii  segmentation  has  i)roceuded  a  ccrtHiu  distance 
and  become  dormant  (section  of). 

a.  Segments,  nameTons. 

b,  6.  Globular  form  of  aubdivbions, 
■Active  bodies  in  cavities  in  tlie  fibres. 


Figs.  I  to  t  illustrate  Mr.  Tumer'a  paper  on  the  Minute 
Structure  of  the  Pancreas,  and  on  the  AxiB-cylinder  of 

Neri'es. 
Fig. 
I. — Porliun  of  injected  pancreas  undue  a  low  power. 
9  —Part  of  tlie  same,  with  a  mucli  liigliec  power. 

3. — Lobides  detached  in  course  of  pi-cparalioL  from  a  |«rtion  of  pancreas 
into  whicli  tlio  iiijectioQ  has  not  entered,  showing  the  globular  epi- 
thelium with  which  thej  ore  Elled. 
4.  Portions  of  nerres  in  which  the  a):is-cyliuder  bos  !>teome  coloured  hj 
^^m     CArmiiAt  the  alicalh  remaining  rjnite  free  from  colour. 
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DESCRIPllON  OP  PLATES  XI  &  XII. 

PLATE  XI, 

Illustrating    Mr.    Archer's    paper  on    the    Occurrence    of 
Zoospores  in  the  Pamily  Desmidiacese. 

Fipr. 
1,  2,  3,  4. — Doeidium  Ehrenbergii,  wilh  lateral  projections  iu  different  stages 

of  development. 

5. — Parasitic  growth  {Pyihittm)  upon  Cloiierium  lunula, 

6. — ^Mycelioid  growtli  within  Closterium  lunula,  li. 

7. — Atihrodesmui  Incus, 

8. — Costuarium  Porlianum  ;  front  view.  j; 

9. —        „  „  end  view. 

10. — Xanthidium  Smilhii ;  front  view. 
11. —        „  „        side  view. 

12. —        „  „        end  view. 


PLATE  XII, 


Illustrating  Prcjfcssor  Huxley's   paper   on  the  Structure  of 
the  ^loutli  iind  Pluiryux  of  the  Scorpion. 

1. — Lonpit.iuliiKil  vcriical  ^ccfuii  ol  iln-  (.'I'l  luilo-tliornxof  a  Scorpion,  show- 
injr  tiic  pharynx,  (rNOjUKij^u^,  muoua  (.-fiiircs,  and  the  laryc  eyes,  in 
their  natural  relalious. 

2.— Dorsal  view  ofthccephalo-Oiorax  of  a  Scorpion,  opened  and  (lissecfed, 
frO  as  to  show  the  apodeuiata,  and  the  anterior  portion  of  ihc  ali- 
uientarv  canal,  with  the  pharvni^eal  niubcles. 

3. — The  chit inous  lining  of  the  anterior  part  of  the  alimentary  canal,  the 
iulegninent  of  the  labruni,  and  the  basal  processes  of  the  lirst  maxilla. 

4. — The  chitinous  lining  of  the  pharyngeal  sac,  viewed  from  above. 

5. — A  transverse  section  of  the  same,  taken  along  the  line  x y  (fig.  3). 

6.- -The  region  of  the  i)haryngeal  sac  near  the  commencement  of  the 
oisophagus. 

The  letters  have  the  same  significations  throughout : — a^  m(uith  ;  h^  labrura; 
f,  pharynx  ;  (/,  o.'soj)hagus  ;  e,  salivary  duct ;  f^  diaphragm  ;  g^  eye 
and  oeiiiar  nerve  ;  //,  subocsophageal  ganglion  ;  r,  antenna  ;  ^,  maxilla; 
/,  inaniiiljic  ;  m,  apodeme ;  ?/,  j^haryngcul  nuisclos  ;  p,  sub-'oral  trans- 
ver>-'  ihiekenin<:^  of  the  chitinous  ink';;uiii(Mit  ;  /;,  valve  (?)  of  the 
pha;y:i\  ;    r//,  line  along  whie'j  the  "?cclion  in  fig.  5  is  ta!Pen. 
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Oji  a  Section  and  a  Movntino  Instrument. 
By  Mr.  James  Smith. 

(Bead  June  89lh,lS59.) 

The  Section  Instrument. 

Drawing  No.  1  represents  a  partial  section  of  tbe  instru* 
meat,  No.  2  a  full  section,  and  No.  3  the  top  of  it. 

As  shown  in  sketches  No.  1  and  2,  it  consists  of  an  outer 
tube  (a),  the  upper  part  of  which  screws  into  tlie  lower,  and 
lias  at  the  top  a  flat  circular  plate  (e,  No.  3),  which  forma 
the  cutting- table.  Firmly  fised  to  the  lower  part  of  the  tube 
A,  and  extending  throughout  its  whole  length,  is  the  inner 


tube  B,  which  forms,  with  the  moveable  bar  d,  a  holding  for 
the  specimen  to  he  cut,  while,  at  the  same  time,  it  supports 
the  upper  part  of  tlie  tube  a,  and  gives  it  greater  firmness  in 
screwing  up  and  down.  The  bar  d  moving  backwards  and 
fi>rwards  in  the  tube  by  means  of  the  screws  cc,  serves,  in 
conjunction  with  the  points  pf,  to  fix  the  specimen  to  be  cut, 
which  is  effected  as  follows ; 

The  cutting -surface  e  being  slightly  screwed  up,  as  shown 

in  the  drawing,  and  the  bar  d  being  drawn  back  a  sufficient 

tance,  the  specimen  to  be  cut  is  placed  in  the  instrument, 

i  firmly  fixed  by  turning  the  screws  cc ;  it  is  then  cut  level 
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with  tbe  surface  by  a  proper  knife  or  chisel,  and  the  table 
being  screwed  down  oue  or  more  divisions  (as  shown  iu 
drawing  No.  3),  a  section  is  cut,  which,  if  found  of  sufficient 
thinness,  a  number  of  sections  may  be  cut  by  continuing  to 
turn  the  table  down  a  similar  number  of  divisions,  until  it 
will  screw  no  further,  when  the  table  must  be  again  screwi 
up  and  the  wood  loosened  and  raised,  if  more  aectiona 
required.     The  principal  points  of  the  instrument  are  : 

lot.  Its  portability ;  the  tube  being  about  two  and  a 
inches  long  by  one  inch  io  diameter. 

2d.  That  tlie  specimen  to  be  cut  is  filed  once  for  all,  and 
the  cutting. surface  screwed  down  to  it,  a  feature  that  will 
render  it  peculiarly  applicable  to  the  cutting  of  soft  sub- 
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3d.  The  ease  with  wliich  a  number  of  sections  may  be  cut 
without  disturbing  the  specimen  when  once  properly  fixed, 
while  the  size  of  the  tube,  and  the  facihty  witli  which  it  can 
be  adapted  to  specimens  of  various  diameters,  enable  the 
operator  to  get  sections  of  stems  of  plants,  &c.,  whole.  In 
Cutting  sections  of  hard  woods,  which  require  considerable 
purchase,  it  is  proposed  to  place  the  instrument  in  a  semi- 
circular opening  in  the  edge  of  the  working- table,  so  that  the 
flat  plate  or  cutting-surface  may  rest  upon  it,  and  the  strain 
thrown  on  the  table,  as  represented  in  drawing  No.  "' 
When  cutting  soft  substances  it  can  be  held  in  the  hand. 

The  Motmlinff  Instrument. 

This  instrument,  as  shonn  in  the  drawings,  consists  of  a 

brass  rod  (a),  with  a  handle  at  the  one  end,  while  the  other 

terminates  in  a  flat  brass  plate  (c),  one  inch  wide  by  two  or 

tiiree  long,  slightly  turned  up  at  the  sides  for  the  purpose  of 
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holding  the  slide ;  another  arm  (b)  is  joined  by  a  hinge  to  tlie 
firat  at  r,  and  terminates  in  a  small  disc  (d),  which  comtw 
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H  a  Mounting  Instrument. 


down  in  tbe  centre  of  the  flat  plate,  a  spring  (g)  keeps  the 
two  arms  apart,  and,  where  permanent  pressure  is  required, 
a  looee  ring  (e)  (or,  if  found  more  convenient,  a  small  screw) 
keeps  the  upper  arm  in  a  fixed  position  by  sliding  it  up  as  far 
as  it  will  go. 

To  use  the  instrument  the  object  to  be  mounted  is  placed 
dry  on  the  glass  slide,  which  is  put  in  the  plate  or  holder, 
and  a  thin  glass  cover  being  placed  on  it  the  upper  arm  is 
pressed  down,  bringing  the  small  disc  upon  the  thin  gloss 
cover  and  holding  it  in  its  place  during  the  process  of 
mounting;  a  suflScient  quantity  of  balsam  being  put  at  the 
side  of  the  cover,  the  instrument  is  held  over  the  flame  of  & 
lamp  and  sufficient  heat  applied  to  melt  the  balsam,  which 
runs  in  by  capillary  attraction. 

The  advantages  offered  by  this  pi-ocess  being  the  facility 
with  which  specimens  can  be  mounted,  as  well  as  that  objects 
of  great  deUcacy  can  be  placed  on  dry,  and  the  balsam  then 
run  in  without  in  any  way  disturbing  their  several  parts ;  a 
slight  estra  pressure  also  frequently  serves  to  disperse  the 
air-bubbles  entirely  from  the  specimen. 

In  the  raouutiug  of  Marine  Alga;,  &c.,  by  this  process,  with 
a  gelatine  medium  (Deane'sj,  the  specimen  can  be  laid  on  tbe 
glass  with  a  small  quantity  of  water,  and  properly  arranged 
in  it,  the  glass  cover  being  then  put  on,  and  a  sufficient 
quantity  of  the  medium  placed  at  the  side  of  it ;  when  heat  is 
applied,  the  gelatine  drives  out  the  water  and  leaves  the  object 
ipunted. 
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Obsebvations  or  "  Granulated"  Blood-discb. 
By  George  F.  Pollock,  Esq. 

(Read  Juno  a'Jlh,18B9.) 

Whkn  a  drop  of  blood,  taken  from  any  part  of  the  human 
body,  IB  esamined  by  the  microscope  with  a  iiiiitable  power, 
Bay  from  300  to  600  diameters,  every  observer  is  aware  that 
— besides  the  ordinary  red  discs  of  a  flattened  form,  having  a 
depression  in  the  centre  on  both  sides,  with  a  circular  and 
perfectly  even  o\itline — there  are  others  of  which  the  exterior 
surface  is  quite  irreffxilar.  Some  appear  flat,  with  a  crenated 
border.  Some,  apjiroaching  more  or  less  to  a  spherical  form, 
are  covered  with  little  tubercles,  giving  them  a  granulated  or 
mulberry- liJwe  appearance.  That  these  irregular  discs  are  all 
formed  from  the  circular  ones-  can  admit  of  no  doubt.  Indeed 
they  have  often  been  called  degenerated  blood-discs,  and  the 
change,  as  it  talies  place  out  of  the  l>ody,  may  be  observed 
under  the  microscope.  The  most  convenient  way  of  doing 
this,  is  to  put  a  little  od  or  varnish  round  the  edge  of  the 
thiu  glasg  cover  under  which  the  drop  of  blood  is  placed, 
which,  by  preventing  its  drying  up,  euables  the  examinatti 
to  be  continued  for  some  time.  In  some  discs  the  cl 
■takes  place  rapidly  in  the  course  of  a  few  minutes,  in 
it  never  takes  place  at  all,  and  the  only  chauge  to  be 
aflcr  the  intenal  of  a  day  or  two  is  that  they  are  smaller  ii 
sisie  and  less  flattened  in  shape.  The  first  change  in  a  circular 
disc  which  is  about  to  become  granulated,  consists  iu  the 
appearance  of  spots  where  the  exterior  membrane  seems 
thinner  and  more  transparent  than  elsewhere,  and  it  is  at 
these  spots  that  the  granules  or  tubercles  make  their 
appearance.  It  would  seem  that  these  spots  are  caused  more 
by  a  contraction  of  the  intervening  thicker  portion  of  the 
membrane  than  by  an  expansion  of  the  thinner  [lortion,  for 
the  diminution  in  size,  which  is  observed  iu  all  the  discs  after 
the  lapse  of  some  hours,  takes  place  much  more  rapidly  and 
to  a  greater  degree  iu  the  granulated  discs  than  in  the  others. 
Together  with  the  appearance  of  these  spots  the  disc 
usually  assumes  a  less  flattened  and  more  rounded  shape. 
The  granules  are  usually  mast  numerous  at  the  edge  of  the 
disc,  where  they  are  first  oliservable,  giving  it  a  crenated 
appearaucc.  Gradually,  as  they  increase  in  size,  the  ontliue 
becomes  sharper,  till  they  sometimes  present  an  almost 
appearance.     This  change  will  be  gone  through  in  a 
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varring  from  a  few  minutes  to  perhaps  aD  }iour.  At,  or 
perhaps  rather  before,  the  time  when  the  granulated  appear- 
ance is  most  distinct,  minute  holes  may  be  obeerved  in  the 
extreme  ends  of  the  tubercles  where  they  are  thinnest.  These 
holes  gradually  increase  in  size  while  tiie  entire  disc  grows 
less.  The  membrane  is  bo  thin  at  the  point,  and  the  holes 
are  at  firat  so  minute,  that  it  is  requisite  to  use  a  good  object- 
glass  to  make  them  out  satisfactorily ;  a  superior  fifth  will  do, 
but  an  eighth  is  better  for  the  purpose. 

After  the  lapse  of  some  hours  cracks  begin  to  appear  in  the 
thicker  part  of  t)ie  membrane  between  the  tubercles,  which 
gradually  increase  in  width,  till  ultimately  the  disc  separates 
into  several  pieces.  If  a  little  spirit  of  wine  be  added  to  the 
blood  the  entire  change  appears  to  take  place  instantaneously. 
Not  a  disc  in  any  sliape  is  to  be  seen,  but  there  remains  an 
abundance  of  extremely  minute  particles  of  no  definite  shape, 
apparently  the  debris  of  the  former  discs.  These  little 
particles  I  have  frequently  seen  in  recently  drawn  blood, 
which  has  been  careftdly  preserved  from  all  external  con- 
tamination; and,  indeed,  I  have  frequently  seen  them  in 
actual  circulation  in  the  living  body,  as  1  shall  presently 
have  occasion  to  mention. 

The  addition  of  mineral  acids  causes  the  discs  to  shrink 
up,  and  renders  their  outlines  darker.  Hydrocldoric  acid, 
especially  when  diluted,  produces  in  many  of  the  discs  a  dis- 
position to  adhere  togetlier,  which  gives  to  each  disc  a  sort  of 
double  caudate  shape,  like  two  peas  joined  by  their  larger 
ends ;  they  arc  attached  to  one  another  by  the  smaller  ends, 
and  on  separation  resume  their  circular  form.  Nitric  acid 
produces  a  sort  of  riddled  appearance  in  the  discs,  which 
become  full  of  smaU  holes,  and  also  appear  to  have  the  out- 
line eaten  away  in  places.  Liquor  ammonise  of  ordinary 
strength  dissolves  the  discs  entirely,  and  they  disappear  at 
once.  Those  discs  which  are  connected  together  in  the  form 
of  rouleaux  are  much  less  disposed  to  undergo  the  change 
which  I  have  described  than  those  which  are  separate. 

I  have  always  been  anxious  to  discover  whether  any  change 
of  this  description  takes  place  while  the  blood  is  alive  in  the 
bodv,  which,  for  several  reasons,  I  at  first  thought  not 
uulikely,  especially  I>ecau3e,  upon  examining  the  blood,  as 
quickly  as  it  is  possible  to  do  after  being  drawn  from  the 
body,  1  have  commonly  found  granulated  discs  in  very 
different  stages,  some  much  more  forward  than  others, 
looking  as  if  the  change  in  the  latter  had  commenced  before 
the  blood  was  drawn.  If  the  bloo<l-di8Cs,  while  in  the  body, 
did  undergo  a  change  in  any  degree  similar  to  that  I  have 
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tlescribed,  the  final  stage  of  the  process,  that  ia,  the  breakin^- 
iip  of  the  individual  discs — owiug  to  the  motion  of  the  blood 
in  circulation — might  well  be  supposed  to  be  more  rapid  and 
more  complete ;  and  this  would  account  for  the  presence  in 
blood  of  the  minute  particle*  before  mentioned,  which  might 
then  be  regarded  as  the  debris  of  previously  existing  discs. 
I  have  not,  however,  been  able  hitherto  to  detect  any  sach 
alteration  in  the  form  of  the  discs  while  in  actual  circulation 
in  the  living  body. 

Haring  often  seen  changes  of  the  same  nature,  though 
not  quite  similar  in  appearance,  take  place  in  the  discs  of 
blood  taken  from  frogs  and  newts,  I  first  tried  carefully  if 
I  could  discover  any  grnnulated  discs  in  the  blood  while  in 
actual  circulation  in  the  web  of  a  frog's  foot,  csamined  in  the 
ordinary  way.  I  next  tried  the  gills  of  the  tadpole  of  the 
great  water-newt  [lYiton  cristalus),  which,  from  their  greater 
transparency,  permit  the  indlividual  blood-discs  to  be  better 
seen.  In  neither  instance  could  I  perceive  any  granulated 
discs,  though  in  both  cases  discs  of  an  unusual  form  some- 
times occurred.  I  next  exannJned  the  blood  while  circulating 
in  the  arteries  and  veins  of  the  mesentery  in  kittens  and 
rabbits,  while  under  the  influence  of  chloroform,  having,  in 
most  cases,  previously  examined  the  blood  obtained  by 
pricking  the  skin  of  the  animal,  and  found  an  abundance  of 
granulated  discs.  The  membrane  of  the  mesentery  is  so  thin 
as  to  afford  the  fullest  opportunity  of  examining  the  individual 
discs,  when  the  circulation  is  sufficiently  slow,  but  I  have 
never  been  able  to  detect  granulated  discs  while  the  animal 
has  remained  alive,  though  I  have  often  seen  an  abundance 
of  the  fraail  particles  l>efore  described  in  rapid  circulation. 
Almost  immediately  aH^er  the  death  of  the  animal,  many  of 
the  discs  begin  to  assume  the  granulated  appearance,  whilst 
others  remain  unchanged.  Whatever  be  the  cause  of  this 
difference  {which  may,  perhaps,  depend  upon  the  age  of  the 
discs,  the  younger  ones  resisting  the  change) ,  exposure  to  the 
air  does  not  seem  to  have  anything  to  do  with  it,  for  whether 
the  effect  of  the  air  is,  or  ie  not,  sensible  through  the  very 
thin  membrane  of  the  mesentery,  the  discs  in  the  smaller 
vessels  are  all  equally  exposed  to  that  effect.  1  make  this 
remark  because,  from  the  granulated  discs  being  always  found 
to  be  most  numerous  at  the  exterior  edge  when  a  drop  of 
blood  is  covered  with  thin  glass,  some  difference  might  be 
supposed  to  result  from  the  outer  ones  being  the  most  ex- 
posed to  the  air.  This  position  of  the  granulated  discs  may, 
however,  easily  be  shown  to  depend  on  mechanical  causes ;  for 
if  a  piece  of  thin  glass  be  raised  at  one  end  the  thickness  of 
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*  liair,  by  means  of  a  drop  of  dried  vamisli  placed  uiider  the 
two  comers  at  one  end,  and  a  drop  of  blood  be  tben  allowed 
to  ruD  undemeatli  horn  the  raised  end,  the  irregular  discs 
will  at  once  be  all  found  at  the  other  end ;  tbey  are  smaller 
in  size,  usually  free  and  detached;  they  present  a  rougher 
and  more  extended  esterior  surface,  and  they  appear  to  lie 
slightly  inferior  in  specific  gravity;  when,  therefore,  what 
may  be  called  a  capillary  rush  of  the  duid  takes  place,  as  it 
always  does  when  a  drop  of  blood  is  covered  with  thin  glass, 
the  granulated  discs  are  naturally  carried  to  the  greatest 
distance.  Again,  there  is  no  difficulty  in  obtaining  dried 
blood  free  from  granulated  discs,  which  could  hardly  be  the 
case  if  the  change  were  occasioned  by  exposure  to  the  air.  If 
it  be  so,  that  no  such  changes  as  tliesc  ever  take  place  while 
the  blood  is  alive  in  circulation,  the  inquiry  becomes  com- 
paratively uninteresting,  though,  even  then,  it  may  tend  to 
throw  light  upon  what  is  the  ultimate  stracture  of  the  discs ; 
but  having  regard  to  the  very  different  degree  in  which,  after 
death,  some  of  the  discs  evince  a  tendency  to  undergo  the 
change  as  compared  with  others,  while  some  resist  it 
altogether;  it  would  seem  highly  probable  that  there  must 
be  a  corresponding  difference  of  condition  or  stnicture  during 
life,  though,  for  the  present,  we  may  be  unable  to  detect  it. 
My  opportunities  have  not  enabled  me  to  make  comparison 
of  the  blood  obtained  from  persons  suffering  under  different 
forms  of  disease ;  but  having  examined  it  in  persons  of  all 
ages  and  both  sexes,  obtained  when  the  stomach  has  been 
full  and  when  empty,  after  fatigue  and  after  rest,  and  at  all 
hours  of  the  day,  commonly  by  pricking  the  finger,  but 
frequently  from  deeper  incisions,  and,  in  the  case  of  rabbits 
and  cats,  obtained  from  various  parts  of  the  body,  especially 
from  the  larger  arteries  and  veins,  I  have  never  found  an 
instance  in  which  a  drop  of  blood,  placed  under  thin  glass  the 
instant  it  was  drawn,  and  examined  in  the  usual  way,  did  uot 
at  once  exhibit  granulated  discs  in  greater  or  less  abundance, 
if  not  elsewhere,  at  all  events  at  the  exterior  edge  of  the 
drop. 

In  conclusion,  I  need  hardly  say  that  the  preceding  ob- 
servations are  in  no  degree  applicable  to  thewhite  or  colourleas 
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The  Council  have  cousidcreil  it  expedient  to  mnte  the  foilowing 
B«gulationB  for  the  Manngcmeut  of  the  Library,  in  order  to  meet 
(he  conTenieacc  of  Members,  aud  to  eiiaurc  tlic  due  preservatioi)  of 
the  works  contained  iu  it, — viz. ; 

I. — Books  shali  only  be  delivered  to  a  Member  of  the  Society,  or 
to  Rome  one  producing  a  vriuen  order  from  a  Member,  and  a 
receipt  shall  be  giveu  by  tbe  person  lo  whom  the  book  ia  delivered 
(eipreaaing  tbe  name  of  tbc  Member  for  whom  the  book  is  re- 
ceiTed),  in  a  book  kept  for  thnt  purpose, 

2.— Any  MembGr  failing  lo  return  n  book  on  the  application  of 
the  Council,  or  returning  books  torn  or  defaced,  shall  be  conaidercd 
liable  for  their  value. 

3. — Books  may  be  rctaiued  for  one  month,  but  shall  then  he  re- 
turned on  application  from  the  Secretary,  should  ibey  be  wanted; 
and  at  tbe  espirattoa  of  two  months  all  books  shall  be  returned. 

4. — All  books  shall  he  returned  on  or  before  the  Meeting  in 
January,  in  each  year,  and  none  sball  be  delivered  to  Members  from 
that  date  until  after  the  General  Meeting  in  Februnrf,  in  order  that  n 
Report  may  be  drawn  up  for  the  Council  on  tbe  state  of  tbe  Library. 

5. — Any  Member  failing  to  comply  with  tbc  above  Regulations, 
after  due  notice  from  tbe  Secretary,  aball  be  fined  balf-a-crown  for 
every  month  that  a  volume  is  retained  beyond  tbe  time  allowed, 
and  tbe  privilege  of  having  books  from  the  Library  ahall  cease 
until  tbe  linea  are  paid  and  (he  hooks  returned. 
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Sailet  (J.  yf.).  Some  Remnrks  on  tbe  Navicula  Spencerii,  Knd 
a  a  BtiU  more  difficult  test  object.         New  Hnven,  Svo.  1849 
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i,  ifc.     By  R.  K.  GBEnLLE, 
LL.D.,  P.R.S.E.,  &c. 

(Commuiiicaled  bj  1^  C.  S.  Roper.  F.L.S.,  &c.) 

The  short  paper  which  I  have  nuw  the  lionour  of  laying 
before  tbe  Socipty  contains  deacriptiona  of  new  epecieB  ^ 
Campt/lodiscug,  of  singular  beauty  aad  great  rarity.  The 
materials  have  been  accumulating  on  my  hands  fur  a  con- 
siderable time  ;  and  as  the  illustrative  figures  are  sufficiently 
numerous  to  fill  a  plate,  I  venture  to  offer  them  for  publi- 
cation. Amongst  the  drawings  I  had  prepared,  was  one  of 
Campylodisma  atriatus,  Ehrenb. ;  but  Mr.  Brightwell  has  sub- 
sequently well  represented  that  species  in  Plate  IX,  vol.  vij, 
of  the  '  Microscopical  Journal.'  It  required  to  be  correctly 
figured ;  for  the  original  engraving  in  Khreiiberg  ('  Amer.,' 
tab.  iii.vii,  fig.  13),  than  which  nothing  can  be  roore  obscure, 
was  the  only  one  we  possessed,  for  that  given  by  Kiitzing 
{'Bacill.,'  tab.  xxviii,  fig.  11)  is  merely  a  copy.  Although 
very  difficult  to  reconcUe  such  a  figure  with  the  beautiful 
diatom  itself,  I  believe  Mr.  Brightwell  is  correct  in  having 
done  so.  His  station,  as  well  as  that  given  by  Ehrcnberg 
and  Kiitzing,  is  Vera  Crius.  My  specimen  was  obtained  from 
the  washings  of  small  algae  from  Jamaica. 

Campy/odiscus  Nomutnianuii,  li.sp,,  Grev. — Valve  circular; 
canaliculi  3  to  4  in  001",  the  centre  occupied  by  a  circum- 
scribed linear-oblong  depression,  across  which  the  canalieuli 
nntil  they  nearly  meet.     Diameter  -0045".    PI.  I,  fig.  1. 

In  cleanings  of  Spoiidyli ;  George  Norman,  Esq. 

I  have  much  pleasure  in  dedicating  this  very  fine  diatom 

nay  friend,  Mr.  George  Norman,  of  Hull,  who  db-ected  ray 
ntion  to  it.  He  iutcrms  me  that  the  shell  from  which  be 
ined  the  ecraDiuza,  rieldincc  not  only  the  present  but  two  J 
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other  new  forms,  was  no  larger  than  a  waluut.  This  may 
Berve  as  a  hint  to  conehologists  into  whose  bauds  such  shells 
as  Spondyli,  and  others  favorable  to  the  incrustation  of 
zoophytes,  come  in  a  rougli  state,  not  to  throw  away  the 
scrapings  and  cleanings  which  may  be  necessary  to  prepare 
them  for  the  cabinet.  No  locality  was  g:iven  with  the 
in  question ;  but  the  diatoms  parasitic  upon  it  furnish  all 
conclusive  endence  that  it  came  from  the  West  Indies. 

C  marginatux,  Johnst.  ?  ('  Mic.  Joum,,'  vol,  viii,  PI. 
t  fig.  11). — Valve  nearly  circular;  canaliculi  5  in  '001 
in  length  than  half  the  radius,  forming  a  narrow  marginal 
band ;  central  area  elliptical-oval,  filled  with  close,  transverse, 
moniliform  strijc,  interrupted  by  a  narrow  median  line  of 
blank  space.     Diameter  "0023".     Fig.  2. 

In   scrapings  of  conch-shells,   Nassau,  New  Providence; 
R.  K.  G.     Caiifomian  giiano ;  T,  G.  Eylands,  Esq. 

On  this  diatom,  examined  and  drawn  many  months  ago, 
1  had  bestowed  the  MS.  name  ai  roncinnux ;  but  it  is  pro- 
bably the  same  as  Dr.  E.  Johnston's  C.  marffinalus,  published 
in  vol.  viii  of  the  '  Journal  of  Microscopical  Science,'  I  am 
not,  however,  quite  certain  of  this.  There  is  a  great  dif- 
ference in  regard  to  size ;  his  exiiniple  x  300  diameters  being 
much  larger  than  mine  x  400.  I  have  sceu  several  speci- 
'  mens  all  agreeing  most  closely  in  every  particular.  The 
introduction  of  my  own  figure  in  this  place  may  sen'e  to 
throw  some  light  on  the  question,  and  to  contirm  the  species. 

C.  imperials,  n.  sp.,  Grev. — \a.\ve  circular ;  canaliculi 
more  than  one  third  the  length  of  the  radius,  3  in  "001", 
forming  a  mar^nal  band;  central  area  broadly  ellipti 
filled  with  narrow,  transverse,  moniliform  strise,  intemipl 
by  a  narrow  median  line  of  blank  space.  Diameter 
Fig.  3. 

In  scrapings  of  con  eh -shells,  Nassau,  New  Providence. 

The  shell -cleanings  in  which  I  was  so  fortunate 
detect  this  truly  splendid  species,  were  kindly  presented  to 
me  by  Mr.  George  Norman.  After  cleaning  and  preparing 
them  by  the  usual  processes,  1  obtained  sufficient  materi^ 
for  mounting  nearly  twenty  slides,  and  it  is  remarkable  that 
almost  every  slide  contains  something  peculiar  to  itself.  In 
one  slide  only  does  a  perfect  example  of  the  species  now 
figured  occur.  In  the  general  appearance  of  the  marginal 
band  it  resembles  C  limbatua  of  De  Brcbisson,  but  differs 
materially  from  that  diatom  on  a  closer  examination.  There 
"s  a  sort  of  minute  secondary  hand,  composed  of  a  series  of 
bifid  segments,  alternating  with  the  canaliculi  at  their  base, 
which  gives  a  highly  ornate  character  to  the  margin.     The 
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striation  of  the  centre  is  somewhat  obscure.  The  lines  are 
fiue,  and  rather  close,  and  the  mouiliform  character  appears 
in  certain  lights  to  he  produced  hy  minute,  aubremote  pimcta, 
planted,  as  it  were,  on  the  striie. 

C.  nolatus,  n.  sp.,  Grev. — Valve  nearly  circular;  canalicuU 
numerous,  about  12  in  001",  in  length  more  than  half  the 
radius ;  central  area  an  oval  space,  traversed  vertically  by  a 
very  thick  bar,  which  is  dilated  and  creacent-shajjed  at  each 
end.     Diameter  0018"  to  -OOM'.     Fig.  4. 

In  cleanings  of  Spondyli;  George  Norman,  Esq. 
A  very  singular  species,  distinguished   at   once  by  the 
marking  of  the  centre,  which  Mr.  Norman  aptly  compares 
to  the  figure  of  a  dumb-bell. 

C.  ambiffuus,  a.  sp.,  Grev. — Valve  nearly  circular;  cana- 
lieuli  distant  (about  22),  reaching  nearly  to  the  centre, 
partially  interrupted  at  about  the  middle  of  the  radius;  the 
centre  furnished  with  an  oblong  depression,  within  which 
is  a  short,  11  near- elliptical  median  blank  line.  Marginal 
strife  U  in  001 ".     Diameter  about  0028".     Pig.  5. 

In  washings  of  small  algK  from  Jamaica;  R.  K.  G.  Ou 
Spondyli  (fragment)  in  a  slide  communicated  by  Mx.  George 
Norman. 

An  eiceedingly  curious  species,  presenting  an  aspect  at 
once  suggestive  of  an  affinity  with  Surirella  fitaiuosa.  This  ia 
chiefly  owing  to  the  small  number  of  the  canaliculi,  and  to  the 
singular  interruption  in  their  continuity.  They  are  firm  and 
strong  at  their  internal  extremity ;  and  at  a  point  about  the  ' 
middle  of  the  radius,  deviate  slightly  from  the  straight  line, 
as  if  thev  were  going  to  fork  or  become  inflated,  as  in 
Surirella  faxtuosa.  The  margin,  however,  is  that  of  a  Cam- 
pylodinats,  and  the  valve  is  very  considerably  curved.  It  is 
a  highly  graceful  species. 

-  C.  diploalictua,  n.  sp.,  Norman,- — Valve  nearly  circular; 
cellules  liuear-oblong,  in  pairs,  forming  long  radiating  lines, 
which  at  the  margin  alternate  with  one  or  two  short  ones. 
Diameter  0055"  to  -OOrO".     Fig,  6. 

From  Ascidiana,  Shark  Bay,  on  the  west  coast  of  Australia ; 
Dr.  Macdouald ;  kindly  communicated  by  George  Norman, 
Esq. 

It  will  be  immediately  perceived  that  while  this  ma^i- 
ficent  species  approximates  to  C.  cribroms,  it  is  strikingly 
distinct.  In  the  species  just  mentioned,  the  cellules  are,  as 
described  by  Professor  Smith,  irregiUarly  circular;  in  Mr. 
Norman's  diatom  they  are  regularly  narrow  oblong,  so 
r^ular,  in  fact,  as  to  form  pairs  throughout  the  whole  length 
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laterally  some  distance  apart,  as  in  C.  eribronu,  they  we  «o 
closely  united  in  C,  diplonlictut  as  to  cause  the  tines  to  look 
like  double  filaments  divided  hy  tmiiaverse  lepta.  Tlic  long 
lines,  beMides,  alternate  rec"'*'"'?  "'  the  margin  with  one,  or 
oecaaionaliy  two  short  nneu,  reminding  the  observer  of  the 
lamclliB  of  an  Agaric.  The  shorter  lines  vary  in  len^h  from 
K  fourth  to  nearly  a  third  of  that  of  the  long  ones,  which  has 
the  effect  of  causing  the  latter  to  seem  very  remote  from  each 
other  at  their  inner  extremity.  The  central  bl.ink  space  is 
more  or  loss  rounded  or  oval,  and  in  size  is  usually  somewhat 
hwK  than  a  third  of  the  entire  diameter  of  the  disc. 

('.  Kiltonianua,  a.  sp.,  Grev. — Valve  circular ;  canalicoli 
3  in  'OOl",  more  than  half  the  radius,  fringed  with  minute 
trnnsvcrsc  strije  for  two  thirds  of  their  length.  Dtaroeter 
•mr>8".     Fig.  7- 

On  Tridacna,  West  Indies;  F.  KittOQ,  Esq.  On  Spon4yli ; 
George  Norman,  Esq. 

This  is  the  most  remarkable  species  which  has  come  under 
my  obsen'ation.  Tlie  canalienli  are  exceedingly  sharply 
defined,  and  are  singularly  conspicuous  for  about  two  thirds 
of  their  length,  by  being  furnished  with  a  sort  of  ridge  or 
<Ti'Ht  of  minute  stris.  Tn  a  vertical  aspect  (as  in  the  middle 
canaliculi  of  the  valve)  these  minute  stride  entirely  cross  the 
part,  and  have  the  effect  of  increasing  its  diameter;  but 
when  viewed  in  profile,  the  strise  are  seen  to  cont^titute  a 
raised  crest,  very  much  resembbng  a  loug,  narrow,  one-sided 
brush,  the  naked  portion  of  the  canaliculus  representing  the 
handle.  The  valve  is  considerably  curved  and  concave ;  and 
in  the  central  space  there  is  a  broad  vertical  bar,  dilated  at 
top  and  bottom,  as  in  C  nutalas,  only  less  conspicuous,  and 
eoinpoaed  apparently  of  merely  a  thicker  and  more  opaqne 
substance  than  the  rest  of  the  central  area.  I  apprehend, 
however,  that  no  dependeace  can  he  placed  on  this  cha- 
racter; for  in  several  specimens  of  Campylodisais  tleltatta, 
which  I  have  recently  had  an  opportunity  of  examining, 
through  the  kindness  of  Mr.  T,  G.  Rylands  and  Mr,  Kitten, 
no  two  are  alike  in  the  characters  afforded  by  the  central 
mark  ings. 

Of  the  nolilc  species  before  me  I  obsened  a  single  frag- 
ment in  one  of  Mr.  G.  Norman's  slides  obtained  froi 
cleanings  of  Spondyli. 


Notes  on  Di atom ace,e  found  Tiear  Gambia,  O.     By  Professor 
Hamilton  L,  Shitd,  of  Kenyon  College,  Gambia,  O. 

(Communicated  bj  E,  G,  I^bb,  Esq.  Head  Nov.  15,  1S39,) 
The  few  slides  sent  berewitli  may  be  acceptable  to  the 
Society  as  representatives  of  aquatic  genera  and  Bpeciea 
common  in  the  interior  of  the  United  States.  The  slides  are 
numbered  at  the  right-hand  top ;  tbcy  are  mostly  balsam 
mounted,  a  few  arc  mounted  dry,  and  a  few  in  distUlcd 
water. 

1.  Meridian  Hrailare. — Exceedingly  abundant,  and  always 
found  attached  to  the  same  conferva;  it  has  occurred  also 
with  very  long  stipes,  say  three  or  four  times  the  length  of 
frustnle.     Generally,  qnick-runiiing  streams. 

2.  Gomphoiiema  anomalum,  n.  sp. — -This  Gomp,,  to  which 
I  have  attached  the  provisional  name  "  anomalum,"  was  foimd 
conjugating,  single  trujstules  prmlucing  single  sporangia, 
contrary  to  the  hitherto  observed  Gomphonema.  The  spe- 
cimen was  prepared  by  burning  on  the  glass  cover.  It  ia 
same  as  No.  32. 

3.  Gomphonema  ovalum,  n.  sp. — Found  conjugating  (same 
aa  No.  16),  prepared  hy  burning  on  the  cover  ;  double  ap.  I 
have  given  to  this  the  prorisional  name  "  ovatum." 

4.  Stauroneia. — Supposed  to  be  sporangia  of  Phiene- 
cenlera ;  may  be  new,  however,  it  ia  much  coarser,  and  varies 
somewhat  in  outliue. 

5.  Surirella,  &c. 

6.  Diatoma  tenue. — Prepared  liy  burning. 

7.  Cocronema   cymbiforme.  —  Found    conjugating.       (See 
No.  40.) 

8.  Gomphonema  dichotomum,  &c. 

9.  Gomphanetiia  turcophagiis  ?  Greg. 

10.  Eunotia,  &c. 

11.  Collolonetna  vulfftire. — This  is  the  diatom  most  abun- 
dant here,  and  is  found  in  almost  every  stream.  Strise  about 
77  in  'OOl" ;  prepared  by  burning.  It  sometimes  forms  thick 
skins  of  several  layers,  and  when  placed  in  quiet  water  throws 
out  little  tufts  or  "papilla;"  towards  the  light,  almost  eolourless 
except  at  their  summit,  which  becomes  almost  black  by  the 
aggregated  diatoms;  these  papilla;  are  from  ^  to  J  iu.  in 
length.  No.  22  is  the  same  in  fluid,  showing  the  curious 
encysting  which  sometimes  occurs.     This  encysting  is  quite 

imon  among  the  diatoms,  but  has  no  relation  to  con- 
as  Bupijosed  by  Smith,  in  S,  B.   D.    (remarks  ou 
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bundles  of  once  encysted  masses,  still  adherent  after  boi 
in  acid.     The  phenomena  attending  this  encysting  I  hope 
present  to  the  Society  at  some  future  pericKi,  and  its  ai 
ficance. 

12.  Coccoiuis,  Stc, 

13.  Fragillaria  capuaiia. — Contains   small  distorted 
ncdra,  and  new  Pinuularia  ;  also  Gomphoiicroa,  No.  2,  and 
frustules. 

14.  "  Near  centre  run,"  five  miles  from  Gambia. 

15.  Sj/nedra  viirea,  Kiitz.? 

16.  Gomphonema. — Same  as  No.  3. 

17.  Himanlidium,  &c. 

18.  Meridian  ctrculare. 

19.  Pinnularia — nova  ? — Resembles  Gtbba  and  dweri 

20.  Meridian  conntrictum. — Found  stipitate. 

21.  Sytiedra  captata,  &c. 

22.  Cattolonema  vulgare. — Encysted. 
&3.  Collolonema  winu (Mm.— Fluid. 
23*        „  „  Dry. 
This  remarkable  object  ia  found  in  great  abundance  in 

iron  spring,  forming  thick  skins ;  when  fresh  there  is  no 
difficulty  in  tracing  tubular  Btnicture.  The  dry  spccim^i, 
prepared  by  burning;,  will  task  the  resolving  powers  of  best 
objectives.  1  have  been  unable  to  "  raise  a  ripple"  on  it; 
it  18  on  sufficiently  thin  glass  to  use  -fitii ;  burnt  on  the  cover 
itself.      Have  found  it  conjugating. 

24.  Stauroneis  acuta,  &c. 

25.  Gompkonema  olivacmm. 

26.  Nit:!gchia  lineari», 

27.  Orthosira  ovichalcea. — Formed, not  only  with  walls, 
Melosira  varians,  but  with  internal  ceUs,  as  mentiuiied  by 
Smith,  S.  B.  D.,  in  connexion  with  Mendior.  This  formation 
of  internal  cells,  which  may  be  observed  in  No.  30,  and  which 
occurs  in  Friigillaria  capucina,  is  undoubtedly  interpreted 
right  by  Mr.  Kalfs,  'Microscopical  Journal,'  vol.  vi,  p.  14. 

28.  Mansfield. — Contains  P.  obturatum  of  SuU. 

29.  Gompkonema,  n.  sp. — Found  conjugating;   it  rcsem,* 
bles  No.  2,  but  is  smaller,   and  has  double  sporangise 
specimen  was  prepared  by  burning,  and  a  little  circle  scratol 
on  the  cover  will  point  out  conjugating  specimens.       I 
named  it  provisionally  "  paradosum." 

30.  Meridian  conttrictum. — Developed  into  a  straight 
ment.     Notice  the  nodules  alternate  at  top  and  Ijottom. 

31.  Meridian  co»»trictum. — Prepared  by  burning. 

32.  Gomphonema. — Some  as  No.  Z. 

33.  Meridian  cortstriclum. — Distorted. 
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natomacea. 

3t.  Epithemia,  &,c. 
85.   Cocconema  ciatula,  &c. 
36.  Cymbdla  Helvetica,  &c. 
S7.         „"         macu/ata. 

38.  Fragillaria  constricta. — Prepared  by  burDing. 

39.  „  „  Batsaiu ;  on  boiling  in  acid  the 
filameDt  is  destroyed ;    truly  fragile. 

40.  Hyalod'mcua  calif ariiicus. — Simply  enclosed  as  ^od 
test  for  oue-lifth,  and  to  fill  bos . 

Note  to  No.  7. 

Within  the  small  circle  scratched  on  the  cover  will  be  fouiul 
a  very  large  and  pretty  Collotoii.ema,  as  yet  rare  here,  though 
abundant  in  gatherings  made  near  Montreal,  U.  (',,  by  mv 
friend  Dr.  Wormley.  I  liave  found  it  in  the  tubes,  aud  cafl 
it  C.  SullivaiUia,  in  compliment  to  N.  Snllivaut,  Esij.,  of 
Columbus,  O.  I  regret  that  the  limited  time  I  have  had  to 
prepare  these  notes  makes  them  so  brief,  but  hope  ere  long  to 
communicate  more  fully.  1  have  little  doubt  tliat  1  have 
completely  traced  the  passage  from  the  sporaiigial  frustule  to 
the  parent,  thus  completing  the  broken  chain.  Within  the 
large  sp.  frustule,  which  lies  apparently  dead  for  awhile,  like 
a  resting  spore,  there  forma  a  perfect  individual,  subsequently 
free  by  opening  of  the  sp,  shell ;  and  in  the  three  cases  in 
which  I  have  traced  it,  viz.,  Coc.  lanceolatum,  Gomph. 
acuminaium,  and  Navicitla  cuspidata,  there  was  produced  but 
a  single  frustule,  just  half  size,  from  each  sporangium.  I  am 
still  investigating  this  point. 

I  forgot  to  say  a  beautiful  Amphiprora,  much  lai^er  and 

finer  marked  than  the  A.  paludosa  of  Smith,  occurs  sparingly. 

I  hope  to  send  specimens  soon.     I  think  it  is  A.  umala  qI 

-  JBail. 


On  fAe  Siliceous  Organisms /»««(/  tnlheDwRSTirs  CAvmts 
of  the  Salpj,*  and  their  relation  to  the  Funt  Nodules 
of  the  Chalk  Formation.  By  Surgeon  G.  C.  WAtuCH, 
M.D  ,  Retired  List  H.M.  ludian  Army. 


(Read  Decenibcc  Ulli,  1850.) 


However  difficult  may  be  the  task  of  investigating 
ceasfiiUv  the  pheuomeiia  peculiar  to  the  minute  animal 
vegetable  forms  by  which  we  are  immediately  surrounded 
land,  it  is  trifling  in  comparison  with  the  task  of  conductinf'' 
similar  investigations  at  aea.  The  haunta  of  the  organisms 
frequenting  our  streams,  lakes,  rivers,  and  even  the  shallower 
seas,  are  :dl  fixed  by  something  like  definite  boiuidaries,  within 
which  we  may  generally  assure  ourselves  of  their  presence, 
or,  if  needs  be,  devise  means  for  their  capture.  Not  so,  how- 
ever, with  the  minute  inhabitants  of  the  open  sea ;  for,  there, 
we  are  at  once  met  by  a  series  of  most  perjilexing  obstatdM 
to  research  ;  and,  did  no  indirect  means  present  themsell 
whereby  it  might  be  carried  on,  the  prospect  would, 
probability,  be  hopeless.  But,  fortunately,  we  possess, 
some  of  the  lower  forms  of  animal  life,  a  class  of  microphagii 
collectors,  who,  living  in  the  element  surcharged  with  the 
material  we  seek  for,  gather  it  together  for  tlieir  sustcnanee, 
and  are,  at  the  same  time,  easily  captarcd.  The  Salpce  stand 
foremost  amongstthose  creatures, tjeing  almost  imiversaliy  dis- 
tributed through  the  open  sea,  and  frequently  occurring  in  such 
vast  multitudes,  as  to  cover  tlie  surface  for  many  square  miles, 
and  impart  to  the  water  the  consistence  of  a  jelly.  Indepen- 
dently, therefore,  of  the  interest  which  has  attached  to  the 
Salpse,  since  Chamisso  discovered,  in  their  reproductive  pro- 
eesB,  the  remarkable  phenomena  to  which  he  applied  tfaa 
term  "Alternation  of  generations,"  they  exhibit  a  tacul^  i  "■ 
the  highest  value  to  the  mtcroscopist ;  and  there  cannot  be  ., 
doubt  that,  under  a  systematic  examination  of  the  SalpewB 
alimentary  matter,  obtained  from  various  latitudes,  we  should 
speedily  be  enabled  to  accumulate  a  mass  of  facts,  not  ouly 
of  importance  to  microscopical  science,  but  to  the  natural 
history  of  the  sea  generally. 

I  am  somewhat  desirous  of  laying  stress  on  this  source 
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Wallich,  on  Siliceojta  Organisms. 

information,  inasmuch  ae  I  conceive  that  a  large  class  of 
minute  structures,  and  especially  of  Biatomaccte,  the  esiiit- 
ence  of  which  has  hitherto  been  unrecognised,  ocL-ur  in  the 
open  sea,  as  strictly  free-floating  independent  organiamB;  and 
that  extended  inquiry  will  prove  this  class  to  be  quite  as 
numerous  and  interesting  as  any  with  which  we  are  already 
familiar. 

In  atiother  paper,  on  the  Distribution  and  Ilahits  of  the 
Pelagic  Diatomacete  (a  copy  of  which  1  shall  liave  the  liouour 
of  presenting  to  the  Society  in  a  few  days),  1  have  endeavoured 
to  show  that  a  vast  number  of  these  organisms  are  pecuhar 
to  the  open  aea,  and  that  they  possess  a  sufficient  degree  of 
buoyancy  to  enable  them  to  live  and  move  amongst  its  waters 
without  the  aid  of  any  supporting  body  whatever.  I  haye 
also  pointed  out  the  causes  U|}on  which  I  consider  this  buoy- 
ancy depends,  with  my  reasons  for  assuming  that  the  move- 
ments of  which  these  pelagic  forms  are  in  a  special  degree 
capable,  and  by  means  of  which  their  batbymetrical  range, 
under  different  circumstances,  is  determined,  are  entirely 
independent  of  the  ordinary  to-and-fro  motile  power  shared 
by  them,  in  greater  or  leaser  degree,  with  all  other  free  forma 
of  Diatomaceffi,  I  should  not,  however,  refer  to  this  paper, 
were  I  not  desirous  of  showing  the  important  part  performed 
by  the  Salpse  in  the  accumulation  of  the  deep-sea  deposits ; 
&nd  hod  not  certain  facta  presented  themselves,  in  connexion 
with  the  Salpae  material  generally,  which  tend  to  throw  light 
on  the  occiirrence  of  Xanthidia  in  the  flints,  and,  if  I  mistake 
not,  on  the  concretion  of  the  Hints  themselves. 

On  subjecting  to  pressure  the  small  nucleus  seen  at  one 
estreraity  of  a  Salpa,  an  ochreous-coloiu^  pi^py  ™a»* 
eficapes.  Placed  under  the  microscope,  this  is  found  to 
consist  of  a  gelatinous-looking  basis,  throughout  which  are 
interspersed  numerous  minute  gramdes,  mostly  of  a  yellowish 
Ime,  and  consisting  of  particles  of  sarcodic  and  endochromic 
tmbstance,  extracted  by  the  Salpa  from  the  animal  or  vege- 
table structures  upon  which  it  snhsists.  The  larger  bodies 
iDixed  up  with  the  gelatinous  basis,  consist  chiefly  of  Dialo- 
macea,  Foraminifera,  Polycysfina.  Acanthometra,  spicules  <rf 
ThalataicoUtt,  Dictyocha,  and  miuute  sponges,  Xanthidia,  oil- 
globutea,  and  a  host  of  doubtful  objects,  to  which  it  would  be 
diffinilt  to  assign  cither  a  nam«  or  a  position.  They  all  bear 
with  them,  however,  unmistakeable  evidence  of  ha\'ing  been 
taken  from  the  waters  around  in  a  living  condition,  the  soft 
of  some  being  still  intact,  both  as  regards  substance 
colour ;  whilst  others  present  themsdves  more 
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BO  complete  ia  the  solvent  actioit  of  the  Salpean  Btomach, 
that,  although  protected  by  their  siliceoua  shell,  the  ccU-con- 
tents  are,  at  times,  so  completely  removed  as  to  give  the 
finistules  the  appearance  of  having  been  subjected  to  boiling 
acids.  When  ve  take  into  cousideration  then  the  enormous 
destruction  and  renewal  of  these  microscopic  organisms  that 
must  constantly  be  going  on,  in  order  to  provide  food  for  the 
vast  assemblages  of  Saipie  referred  to ;  and,  further,  when 
we  reflect  that  the  Salpte  and  other  molluacoid  creatures  con- 
stitute in  tnm  the  almost  entire  source  of  food  to  the  gigan)' 
Cetaceans  of  the  same  seas,  we  are  surely  warranted  in 
Burning  that  a  powerful  influence  must  be  exercised  on 
deep-8ea  deposits  by  the  exuviae  derived  from  these  combined 
causes. 

I  shall  now  proceed  to  describe  some  of  the  most  interest- 
ing forms  of  Diatomaceai,  alluding  but  cursorily  to  such 
minor  forms  as  only  deserve  notice  from  their  frequent  occur- 
rence or  simple  novelty ;  and  reserving  for  future  notice 
a  large  number  of  highly  curious  mixed  forms,  which  it  would 
be  impossible  to  embrace  within  the  limits  of  this  paper  witi "  ~ 
out  omitting  the  last  portion  of  my  subject,  namely,  the  r  '" 
tioQ  that  appears  to  exist  between  the  siliceouB  mate 
referred  to  and  the  nodular  flints  of  the  Chalk. 

CosciKODisccs,  Ehr. 

C.  Sol,  n.  sp.— Valvular  disc  surrounded  by  a  broad  m( 
branous  ring,  the  surface  of  which  presents  numerous  ri 
lines.     Valve  precisely  as  in  C.  radiatua. 

Total  diameter  '0016  to  '0050;  diameter  of  central  poi 
■0020  to  0025.     PI.  II,  figs.  1,  2. 

From  Salpte,  Bay  of  Bengal  and  Indian  Ocean.     A 
18+7. 

The  remarkable  appendage  to  the  valvular  disc  at  once 
serves  to  distinguish  this  beautiiiil  diatom  fi-om  aU  its  allies. 
Indeed,  at  first  aiglit,  it  presents  us  with  so  anomalous -look- 
ing a  feature,  aa  to  render  it  doubtfid  whether  it  ought  to  be 
referred  to  the  genus  indicated.  I  shull  show,  however,  tl 
the  membranous  appendage  is,  after  all,  but  a  modificatioa 
structure  found  in  other  forms,  and  that  the  central  disc  is 
identical  in  character  with  the  well-known  species,  C  eccentri- 
cva  as  to  leave  no  room  for  q^uestion. 


hen 
:oa-.  ^^ 
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On  subjecting  the  frustule  to  acids,  the  membranous  ring 
"         "      •     ■ ■     ■"      •     l,aa4, 


is  at  first  simply  detached  ;  after  a  while  it  is  dissolved, 
the  central  disc  then  becomes  indistinguishable  from  si 
valves  of  C.  eccenlriatt.    The  ring  is  hyaline,  and  free 
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markings,  with  the  exception  of  the  lines  referred  to.  These 
take  their  rise  &om  a  row  of  minute  marginal  puncta,  aud, 
in  like  manner  with  the  latter,  vary  in  number  in  difterent 
specimens.  MTiere  they  emerge  from  tlie  dise,  they  present 
the  appearance  of  being  puckered  or  folded,  becoming  gra- 
dually linear  as  they  approach  the  outer  margin  of  the  nng. 
In  specimens  preserved  in  their  original  state  in  duid,  bo& 
valves  may  he  seen  to  possess  the  ring,  It  is  evidently,  there- 
fore,  an  emanation  from  the  valvular  disc,  and  not  from^he 
connecting  zones;  and  it  may  be  regarded  as  a  modification 
of  that  portion  of  tlie  primordial  utricle  which  invests  the 
minute  marginal  apertures  of  the  valve,  and  which,  in  the 
filamentous,  stipitate,  and  sessile  forms,  assumes  the  nature 
either  of  an  elastic  cushion,  a  stipes,  or  a  pedicle. 

Of  the  highly  elastic  character  of  these  extra-frustular  pro- 
ductions we  find  abundant  evidence  in  the  tenacity  with  which 
the  filamentous  species  cohere  by  one  or  both  their  angles, 
as  in  Himantidium,  Fragillaria,  and  Diatomn;  in  the  manner 
in  which  the  long-stipitate  species  sustain  tlieir  heavy  burden, 
as  in  Acnanihes  and  Striale/la ;  in  the  modification  of  the 
same  structure  obsen'ed  in  the  highly  elastic  tubular  sheath 
of  Schizonema ;  in  the  matrix  of  the  frondose  forms,  as  in 
Moilogloia,  Dickieia,  and  Berkleyia ;  in  the  iiidus  of  all  spo- 
rangia! frustides  or  cells ;  and  still  more  remarkably,  as  I 
conceive,  in  the  delicate  enveloping  medium  of  Bacillaria. 

On  referring  to  the  description  given  in  the  '  Synopsis  of 
British  Diatomaceie,'  vol.  ii,  p.  9,  of  the  movements  ol»erved 
in  Bacillaria  paradoxa,  the  author  remarks  that  "  if  the  fila- 
ment, whde  in  motion,  be  forcibly  divided,  the  uninjured 
frustules  of  each  portion  continue  to  move  as  before,  proving 
that  the  filament  is  a  compound  structure,  notwithstanding 
that  its  fmstules  move  in  unison."  Now  it  is  difficult  to 
reconcile  the  view  of  a  compound  structure,  as  here  conveyed, 
with  what  we  know  of  the  ordinary  diatomaeeous  frustule, 
Uldess  by  admitting  the  presence  of  a  highly  elastic  and  deli- 
cate investing  membrane,  such  as  I  contend  for.  In  the 
usual  acceptation  of  the  term,  all  tilamcutous  forms  are  com- 
pound ;  and  yet,  in  no  other  diatom  do  we  discover  the  very  '• 
remarkable  combination  of  movements  witnessed  in  B.  parat\ 
doxa.  ' 

I  have  tried  to  prove,  in  the  paper  already  spoken  of,  that 
endosmolic  and  exosmotic  action  cannot  possibly  account  either 
for  the  motions  seen  in  B.  paradoxa,  or  indeed  in  any  other 
diatom  with  which  we  are  acquainted  ;  and  that,  in  order  to 
"    ilain  the  ordinary  movements,  and  also  those  very  strikii 
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vicinity  of  a  free-moving  diatom,  aiid  which  are  luiquesi 
eb\j  aKsociateil  with  it  as  cause  and  effect,  we  have  no  ah 
native  but  to  admit  the  existence,  although  as  yet  undetected, 
of  highly  attenuated  prehensile  filaments,  in  virtue  of  which 
the  diatom  itself  moves,  and  produces  the  movements  we  ob- 
serve in  surrounding  particles.*  The  gromtds  upon  which  I 
rest  my  view  are  wliolly  based  on  the  behaviour  of  the  diato- 
mopeous  frustule  with  reference  to  sQcli  particles.  This  may 
probably  be  looked  upon  as  assuming  more  than  is  warranted 
without  ocidar  proof  of  tlie  exiateuce  of  tlie  organs  alluded 
to.  I  can  only  reply  that  the  assiunption  is  supported  by 
stronger  and  more  tangible  proof  than  the  theory  of  endos- 
motic  and  cxosmotic  action  ;  which  is,  af^or  all,  nothing  more 
than  au  assumption.  lu  favour  of  the  foriner  view,  there 
exists  strong  presumptive  proof.  In  favour  of  the  latter,  not 
ouly  19  presumptive  proof  deficient,  but  such  other  evidence 
as  can  l>e  brought  to  bear  upon  the  question,  tends  at  once 
disprove  its  correctness.  This  I  will  endeavour,  as  briefly 
possible,  to  demonstrate. 

Ill  general  tenns,  endosmotie  and  exoaniotie  action  may  bo 
defined  as  the  effort  whereby  two  fluids,  of  diU'erent  densities, 
and  which  happen  to  be  separated  from  each  other  by  an 
animal  or  vegetable  membrane,  slowly  commingle,  and  acquire 
the  mean  between  their  two  original  densities.  Such  an  action 
is  constantly  going  on  in  all  living  animal  and  vegetable  stnic- 
ture«,  and,  without  doubt,  in  those  we  are  more  immediately 
discussing.  The  various  processes  of  assimilation,  absorption, 
and  secretion  are  most  powerfully  influenced  by  it.  But  all 
I  contend  is,  tliat  this  kind  of  action  ia  not  that  whereby  the 
peculiar  movements  of  the  Diatomaceie  are  effected. 

Were  these  organisms  bicellular  or  multicellular,  instead 
of  being  unicellular,  or  were  the  motions  invariably  exercised 
in  only  one  given  direction  of  the  frustule,  such  action  might 
possibly  bo  taken  to  accoimt  for  tiicm.  But  tlierc  is  no  con- 
dition of  the  frustular  contents  which  can  impart  the  alter- 
nating character  we  sec  to  the  movements ;  unless,  indeed,  we 
admit  the  primordial  utricle  to  be  a  bicellular  stnicture,  or 
that  the  terminal  apertures  of  the  frustule  have  the  faculty 

'  Tlie  niOTcmeats  of  particles  of  malter,  baekofards  njid  forwards,  ttlon™  tlie  , 
edges  uf  llie  frustule,  are  eridunllT  produced  b;  different  organs  to  Un 
wliieli  inSiieuoe  i.he  movements  of  particles  towed  along  at  a  distance  frv 
it,  loMmooli  as  tlicj  arc  carried  ou  durtDf;  tlie  pri^rcsa  of  the  dimtoai,  a 
often  lu  ■  ilireclion  uppohile  to  tliat,  it  is  pursuing.  Juitging  from  t 
nr  in  wliicii  llicae  niiii^inal  movements  of  frustufes  take  place,  it  ww) 
probable  tliat  tlio  organs  cuiisiiit  of  an  eitretnelv  niioale  e  ' 
eitemile  tubular  suckers,  similar  to  those  of  tlie  £cbiniijie. 
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of  alternately  opening  and  closing ;  for  rather  of  which  con- 
ditions there  does  not  appear  to  exist  a  shadow  of  proof  or 
even  probability. 

1  would  here  mention  having,  very  recently,  been  enabled 
to  trace  the  circidation,  most  distinctly,  in  frustules  of  Pleu- 
rotigma  angulalum,  kindly  sent  me  in  a  living  state  by  Mr. 
Harrison,  of  Hull.  The  current  invariably  flows  in  one  di- 
rection. At  the  hyaline  extremity  of  the  fniatulea  of  this 
species  the  course  of  the  minute  granules,  carried  round  by 
toe  protoplasmic  current  within,  was  most  palpable.  It  is 
precisely  similar  in  character  to  the  circulation  in  Cloalerium; 
the  granules,  however,  being  much  smaller,  and  the  current 
heiug  uninterrupted  by  the  presence  of  the  terminal  vesicle* 
of  the  desraidiacean  form.  The  course  of  the  circulation,  in 
the  immediate  vicinity  of  the  terminal  nodules,  never  varied 
during  the  change  of  direction  of  the  fnistnle ;  thereby  afford- 
ing the  most  con\'iucing  proof  that  no  alternate  endosmotic 
and  exosmotic  action  could  be  influencing  its  movements. 

Again,  if  we  refer  to  the  eitperiment  made  hy  the  author 
of  the  '  Synopsis,'  to  test  the  presence  or  absence  of  any  ex- 
ternal ciliary  apparatus  in  the  I)iatomaceEe,*  we  find  that  tha 
colouring  particles  of  carmine  and  indigo  exhibited  no  trace 
of  the  currents,  which  must  have  been  recognisable  had  ciliary 
apparatus  been  in  ojwration.  And  yet  it  does  not  appear  to 
have  occurred  to  the  acute  writer  in  question,  that  as  such 
currents,  no  matter  how  produced,  are  easy  of  detection  under 
the  microscope,  they  ought,  by  a  parity  of  reasoning,  to  have 
made  themselves  manifest  from  the  action  of  the  minute  jet 
of  fluid  adduced  as  the  result  of  the  assumed  endosmotic  and 
exosmotie  lu^tion ;  or,  to  put  tlie  case  still  more  forcibly — it 
must  be  evident  that  a  jet  of  fluid,  determined  by  the  alternate 
operation  of  endosmotic  and  exosmotic  action,  at  each  terminal 
aperture  of  the  frustule  (granting  the  existence  of  such  action 
for  ailment's  sake),  of  suIBcicnt  enei^  to  propel  it  along, 
must  of  necessity  have  been  more  than  sufficient  to  cause  the 
dispersion  of  such  extremely  minute  bodies  as  the  particles  of 
carmine  or  indigo  employed.  The  test  adduced  to  disprove 
the  existence  of  ciliary  apparatus,  becomes,  thei'efore,  con- 
clusive also  against  the  theory  it  was  intended  to  support. 

In  the  case  of  elongated  prehensile  filaments,  on  the  other 
band,  currents  could  not  be  produced.  In  some  of  the 
MonadifUE,  and  in  Pvranema,  we  may  observe  the  kind  of 
filament  pointed  to,  and  that  it  serves  to  propel  the  creature, 
^  office,  without  giving  rise  to  any    current 
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whatever.    It  is  unnecesaary  to  touch  on  the  rhythmical 
nating  nature  of  the  movements  of  the  Diatomacese ;  we 
many  examples  of  analogous  action,  in  both  the  animal 
vegetable  kingdoms.      For,  whether  we  examine  the  hei 
action  of  one  of  the  most   highly  organized   animola, 
contractile  vesicle  seen  in  the  animalcule,  and  even  in  some 
forms  of  the  early  vegetable  cell,  we  are  met  by  thi 
wondrous  fact,  and  perplexed  by  the  same  insurmountable 
difficulty. 


Hemidibcds,  nov.  gen..  Wall. 
istiiles  free.     Valve  arcuate,  with  a  marginal  nodi 


Cellulation  hexagonal,  radiate. 

The  valvular  structure  of  this  genus  indicates  a  very 
affinity  to  Eupodisciis,  and  the  (liBcoicial  forma  genei 
Its  peculiar  outline,  and  the  invariable  character  of 
unequally  developed  connecting  zones,  distinguish  it  from 
that  genus.  We  have  examples  of  similar  unequal  develop- 
ment in  the  connecting  zones  of  some  Surirellte,  Gomphonema, 
Podoaphenia,  Rkipidophora,  lAcinopkora  and  Meridion  ;  in  all 
of  which  genera  the  "  cuneate"  character  of  the  frustule  is, 
in  a  great  measure,  due  to  its  occurrence, 

H.  cunnformU,  n.  sp. — Valves  arcuate,  with  a  slight  in- 
flation and  nodule  at  the  centre  of  the  plane  margin ;  and  a 
row  of  marginal  puneta.  Valve  slightly  convex  at  its  margin. 
Gellulatiou  distinct;  hexagonal;  largest  at  centre,  from 
whence  the  cells  radiate.  Connecting  zones  broadest  on 
convex  aspect  of  the  frustule,  the  section  of  wliich 
inglv,  cuneate.  Length  -0017  to  0056.  Diameter  of  vali 
■0010  to  -OOaS.     PI.  II,  figs.  3  and  4. 

From  SalpEB,  Bay  of  Bengal   and  Indian  Ocean. 
1857. 

This  species  presents  great  variation  in  size.  In  geneaid' 
shape  the  fnistulc  corresponds  with  that  of  the  Brastil  nut  of 
commerce  ;  the  flat  sides  representing  the  valvular  surfacea, 
and  the  broad  convex  back  the  broad  portion  of  the  connect- 
ing zones.  Sometimes,  however,  the  valve  attains  a  much 
more  ai-ched  character,  and  tlicn  appears  almost  semicircular. 

1  have  repeatedly  observed  detached  valvc-s  of  this  form  in 
several  of  the  guanos.  As  seen  in  these,  the  valves  might 
readily  be  mistaken  for  abnormal  varieties  of  a  Triceratium ; 
and  it  is  just  possible,  therefore,  that  the  Triceratium  aemi- 
circiilare  of  the  Bermuda  deposit,  described  and  figured  by 
Mr.  Brightwell  m  the  '  Mici'oscopical  Trans.'  (vol.  i,  p.  25^ 
may  belong  to  this  genus.  In  the  figure  appended  to  "'■" 
lirightwcll'a  paper,  the  airitngeaieut  of  the  cells 
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tally  in  every  point,  the  general  outline  differing  only  aa  I 
regards  the  central  convexity  of  the  plane  margin  and  tlie 
absence  of  the  nodule.     The  same  remark  applies  to  Ehren- 
berg's   Triceralium  oblusum,  which   is  akin  to  Mr.   Bright- 
well's  form.     {Viek  ' Mikrogcologie/  t.  18 — 19.) 


Stiguafhoba,  nov.  gen.,  Wall. 

PrustuleB  free,  naviculoid.  Valves  lanceolate,  "  loculate." 
Loculi  with  central  and  marginal  puncta. 

From  the  very  hyaline  nature  of  this  diatom,  and  its  oc- 
curring somewhat  rarely,  the  precise  structure  of  the  locu- 
lated  portion  is  perhaps  donhtfiU.  The  resemblance  to 
Maatogloia  is  apparent,  rather  than  real,  for  the  subjoined 
reasons  :■ — Tlie  supplementary  nodules,  which  may  be  ob- 
served in  one  species,  in  the  course  of  the  median  line,  are 
obviously  repetitions  of  the  ordmary  terminal  and  central 
nodular  processes.  Now  each  "  loculiis"  presents  a  minute 
nodule  of  precisely  similar  aspect  at  its  centre.  When  the 
fhistule  is  seen  in  a  front  view,  the  nodules  of  the  median 
hne  and  the  loculi  appear  in  the  same  plane.  It  is  diflicult, 
therefore,  to  conceive  that  the  one  set  of  nodules  should 
belong  to  the  valvular  structure,  whilst  the  other  forma 
portion  of  an  annular  appendage.  But,  under  any  circum- 
stauces,  the  nodules  of  the  loculi,  and  those  elsewhere  met 
with,  afford  a  marked  character  whereby  this  genus  may  be 
distinguished. 

S.  roslrata,  n.  sp. — Valves  lanceolate  and  suddenly  con- 
tracted half-way  between  the  centre  and  extremities  of  the 
valve,  so  as  to  make  the  latter  seem  rostrate.  Valve  slightly 
inflated  at  its  central  margin.  Locuh  in  two  pairs.  Seen  iu 
the  side  view  they  appear  like  two  small  pyriform  cells, 
united  by  their  bases,  and  situated  just  within  the  inflation. 
Median  line  with  from  three  to  ten  supplementary  nodules, 
arranged  equidistantly  along  the  rostrate  portion  of  the 
valve. 

Front  view,  linear  lanceolate,  truncate  at  the  ends; 
median  lines  behig  distinguiahahle  within  the  valve,  and 
parallel  to  its  margins.  Length  -0038;  breadth  -0006.  Figs. 
5  and  6. 

From  Salpffi,  Bay  of  Beugal  and  Indian  Ocean.  April, 
1857. 

S.  laaceolata,  n.  sp. — Valves  lanceolate,  extremities  acute-J 
luli  as  in  first  species,  but  with   an   additional   n 
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Bupplementary  nodules.     Front  view  as  in  last  specieSj 

the  last  exception.  

Var.  (i,  witii  two  minute  nodules,  in  juxtaposition,  halA 
way  between  central  and  terminal  nodules  of  the  median  tine 

Len^h  OftSU  ;  hreadtli  -0007.     Figs.  7  and  8. 

Habitat  «ith  the  last. 


AsTEROMPnAi.uSj  Ehr. 


The  next  forms  to  he  noticed  belong  to  tho  f;«iera 
Asteromphuhts  and  Asterolnmpra  of  Ehrenberg.  Before 
describing  them,  however,  it  is  necessary  that  I  should  state 
the  grounds  upon  winch  I  have  ventured  to  revise  the 
characters  of  these  two  genera,  and  to  ignore  the  supple- 
mentary genus  Spaianffidium,  more  recently  cstabhshed  by 
M.  Brehisson.  It  is  not  without  considerable  hesitation 
that  I  attempt  to  modify  the  classification  offered  by  Dr. 
Gre^Tlle  in  the  '  Transactions'  of  the  Society,  only  a  few 
months  ago  ('Trans.  Microscop.  Soc.,'  vol.  vii,  p.  157}.  That 
hesitation  is,  nevertheless,  in  some  degree  lessened  by  the 
knowledge  that  Dr.  Greville's  views  have  undei^one  an 
alteration  since  the  appearance  of  the  paper  referred  to ;  and 
by  the  hope  that  the  opportunities  I  have  had  of  examining 
a  very  lai^e  number  of  recent  specimens  of  both  genera,  may 
obtain  for  me  some  claim  to  be  heard. 

The  character  of  Aslerompkabia  are — "  Prustnles  single, 
equally  bivalve,  circular;  valves  marked  with  alternate  ray», 
forming  a  double  star ;  central  rays  {imperfect  septa)  not 
reaching  the  margin,  two  of  them  piu^lel,  the  others 
diverging;  mai^nal  rays  broader,  smooth,  flat,  one  being 
absent  or  so  far  obsolete,  that  the  two  central  rays  inclosing  it 
become  parallel  ;" — 

Whilst  in  Asterolampra  the  characters  are — "  Free ;  fms- 
tules  single,  equally  bivalve,  circular;  central  portion  imper- 
fectly di\-idcd  by  thiu  septa,  which  do  not  reach  the  mai^in, 
but  alternate  with  rays  extending  to  the  margin,  unsupported 
by  septa"  (' Microg.  Diet.') 

M.  Br^isson's  sub-genue  Spatangidium  was  devised  in 
order  to  separate  such  forms  as  have  the  rays  arranged 
exceiitrically  from  those  in  which  they  are  arranged  centri- 
cally,  the  "  secondary  or  umbilical"  rays  being  very  properly 
ignored. 

Dr.   Greville,  agaiu,  proposes  to  mortify  M.  Brebisson'a 
characters  by  placing,  under  Aateromphalug,  such  forms 
have  their  discs  "  finely  granulated,"  and  a  "  centrical  or 
centrical  hyaline  area ;"  yihUst  Spatangidium  includes  the  ' 
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with  "  distinctly  areolated  diaca^'  and  "  an.  exceutrical  hyaline 
urea." 

The  coniuaion  into  which  these  genera  have  fidlen  appears 
to  have  arisen  &om  the  fundamental  error  of  m*wiiig  the 
atitures  of  the  basal  portion  of  the  true  rays  as  "  Becoudary 
or  umbilical  rays."  Omitting,  for  a  moment,  the  (luestion  as 
to  the  true  nature  of  the  "  aepta,"  or  "  imperfect  partitions," 
spoken  of  by  Ehrenberg,  and  assigned  by  him  both  to 
'  Ailerompkalui  and  Asterolampra,  a  marked  character  eiists 
by  which  alone  these  two  genera  may  be  distinguished  from 
each  other.  It  consists  in  the  presence,  iu  the  first-named 
genus,  of  that  ray  variously  designated  as  the  "median," 
"  nuclear,"  and  "  obsolete"  ray ;  and  for  which  I  propose  to 
finbstltute  the  name  basal  ray,  from  the  true  rays  being 
always  arranged  aroimd  or  upon  it.  But  iu  addition  to  this 
primary  character  it  will  be  found,  on  looking  at  the  front 
view  of  frustules  of  the  two  genera,  that  an  important 
generic  eharaetcr  may  be  derived  from  the  internal  structure 
of  the  valves ;  "  the  imperfect  partitions"  being  seen  to  dip 
down  towards  the  interior  of  the  fmstule  of  Aaterom}ihalits, 
whilst  they  do  not  occur,  at  all,  in  Asterolampra,  save  ai 
linear  markings  similar  to  those  seen  on  the  external  surface. 

Simple  repetition  of  parts,  such  as  the  rays  of  these 
genera,  and  trifling  modifications  in  outline,  must  be  looked 
upon  as  insufficient  bases  for  specific  distinction.  In  like 
iQauner  the  centrical  or  exceutrical  arrangement  of  the  rays 
is  a  character  on  which  no  reliance  can  be  placed,  as  both 
may  be  seen  to  occur  iu  different  individuals  indubitably 
belonging  to  the  same  species.  As  a  genera!  rule,  a  certain 
degree  of  escentricity  must  exist,  as  the  natural  rcsidt  of  the  ' 
presence  of  a  basal  ray.  Nor  could  it  well  be  otherwise, 
when  we  reflect  that  the  diatomaceous  fruBtule,  once  formed, 
admits  of  no  change  of  structure,  and  that  the  excentricity 
ia  therefore  the  result,  and  not  the  cause,  of  the  peculiarity 
in  the  basal  ray.  That  some  definite  fimction  is  performed 
by  the  rays  must  be  inferred  from  the  fact  that,  in  numerous 
specimens  preserved  in  balsam,  some  of  the  rays  may  be  seen 
filled  with  an  air-bubble,  proving  that  they  are  tubular.  But 
so  long  as  the  true  and  basal  rays  do  not  deviate  in  structure 
from  their  normal  types,  mere  number,  and  the  simple 
amount  of  cxccntric  arrangement,  may  safely  be  regarded  as 
depending  on  causes  not  of  a  constant  character.*     The  rays, 

•  In  tlie  October  nomber  of  Ibe  '  Qiiarterlj  Journal  of  Micros.  Scienca," 
I.  Roper,  wliikt  coQioientiag  upau  Mr.  Jolinslou's  paper,  di'strs  attentiolt  J 
'the  fact  of  Mr  Sbadbolt  liaviDg  poiuterl  out,  some  years  ago,  tbe  " 
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in  Atleromphalus  and  in  Asterohimpra,  arc  formed  upon 
the  same  general  plan.  They  consist  of  an  expanded  ba«G, 
by  the  mai^ns  of  which  they  are  united  together,  or  to  the 
basal  my;  and  of  the  free  hyaline  arm  which  if.  directed 
towards  the  circumference  of  the  valve.  The  curvature  oc- 
casionally seen  in  the  last-named  portion  of  the  rays  is 
extremely  variable  in  extent.  The  connecting  tulurea,  on 
the  other  hand,  afford  a  tolerably  constant  character,  and  are 
important,  inasmuch  as  on  the  shape  of  the  connected  por- 
tions of  the  rays  depends  their  contour.  The  basal  rays  also 
yield  good  characters,  their  capitate  extremities  beiu^  either 
wlioUy  or  partially  overlapped  by  the  true  rays,  and  being 
either  angular,  clavate,  emarginate,  or  simply  elongated. 

AsTEROMFBALtrS,  Ekr, 

Frustules  free ;  disciform.  Valves  orbicular,  sub-orbicuiar, 
or  oblong,  with  an  indefinite  number  of  hyaline  rays  ar- 
ranged round  the  capitate  estremitv,  or  one  or  moi-e  basal 
rays.     Front  view  of  fmstulc  exhibiting  "  imperfect  acpta." 

""  Mulation  of  inter-radial  spaces  hexagonal. 


Section  I. — Basal  ray  single. 


A.  imbricatva,  n.  sp. — Rays   numerous,  arranged  more  or 

is  excentrieally  round  the  clavate  elongated  extremity  of 
the  basal  ray  ;  one  ray  opposite  to  and  eoutiuuous  with  the 
basal  ray.     Sutures  angtdar, 

Var.  ^.  Sutures  plane. 

Var,  V-  Capitate  extremity  of  basal  ray  emargiuate. 

Tliis    remarkably   beantiful    disc    presents  us  with    one 
extreme  of   the  scries,  of  which  A.  sarcophagus,  a  species  j 
immediately  to  he  noticed,  constitutes  the  otlier.     The  basal  J 
ray  being  directed  towards  the  observer,  the  true  rays  on  1 
either  side,  gradually  dimiuish  in  size  till  they  reach  the  ottd 
ray,  which  is  only  about  half  the  size  of  the  largest  one. 
The   arrangement  is  thus   rendered  very  exccntrieal.     Ex- 
tremity of  basal  ray  much  produced.   Cellulation  eouapicuous. 
J>iametcr  of  valve  0029.     Pig.  9. 
'     From  SalpBB,  Bay  of  Bengal.     April,  1857. 

A.  viegans,  tirev This  form  rciiresents  a  variety  of  Dr. 

olso  been  noticrd.  in  b  Tew  species,  by  other  oluetTers  since  Mr.  Siiadbolt's 
iliseovcry.      It  will  he  foiinil,  liowPTEf.  I  belie™,  in  most  discoid   forms, 
although  only  observable  in  those  tlint  have  conspicuous  markjag?  and 
hjalino  ralves.     It  cerlainlj  occurs  in  Sapoditcui,  AttiTolempra,  Campm-  ■ 
loditevi,  aiid  in  the  si|;inaiilully  bent  forni  of  Biddtilphia  luiyida.      Id  tn<t  J 
Itwt  two,  tjie  voiles  are  placed  at  riglit  angles  to  each  other. 
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Grevillc'a ;  the  capitate  extremity  of  basal  ray  being  laterally 
emai^inate,  central  suture  plauCj  others  angular.  Diameter 
■0021.     Fig.  10. 

From  Salp^e,  Indian  Oeeaii. 

A.  malleus,  n.  sp. — Rays  linear,  in  two  or  more  pairs, 
arranged  on  each  side  of  tbe  malleifonu  extremity  of  the 
basal  ray.  Upper  (i.  e.  inner)  edge  of  basal  ray  free. 
Cellnlation  very  couspicuotis.  Sutures  plane.  Diameter 
■0021.     Fig.  11. 

From  Sdpie,  Indian  Ocean.     May,  1857. 

A.  sarcophagus,  n.  sp. — Valve  oblong,  willi  a  slight  constric- 
tion near  each  extremity.  Basal  ray  plane,  and  contiuuous 
with  one  of  the  true  rays.  Sutures  plane.  Cellules  very 
large. 

Tlie  broadest  portion  of  this  species  is  always  towards  the 
extremity  opposite  the  basal  ray,  thus  giving  the  valve  a 
Bomewlint  pvriform  or  sarcophagus- like  shape.  Length 
■0018;  bread'th  0009.     Fig.  12. 

ludiao  Ocean.    From  Salpaa.     May,  1857. 

Section  II.— More  than  one  basal  ray. 

J.    Grm//». —Basal  rays  three  in  number,  united  at  the 

'  centre  of  valve    by  their    capitate   bases,    and  forming    a 

Y-shaped  figure.     The  remaining  (eight)  rays  having  cimeate 

bases,  which  are  arranged  between  the  angles  formed  by  the 

decussation  of  the  basal  raya.     Sutures  of  true  rays  plane. 

The  free  portions  of  both  sets  of  rays  are  of  the  same  size, 

and  suddenly  expand,  giving  a  circular  aspect  to  the  central 

part  of  the  disc.     Diameter  0025.     Fig.  15. 

^_         Indian  Ocean.     May,  1857. 

^^^H    I  beg  to  associate  ttiis  beautifiil  diatom  with  the  name  of 
^^^Hpe  of  our  oldest  and  most  acute  microscopic  observers. 

^^-  drbii 

I  are  1 
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Frustules  free;  disciform.  Valves  orbicular  or  sub- 
Orbicular,  with  an  indefinite  number  of  hyaline  rays,  which 
are  united  together  by  their  angular  bases.  Basal  ray  absent. 
Cellulation  of  inter-radial  spaces  hexagonal.  Free  margin 
of  rays  granulated. 

A.  Man/landica,  Ehr, — The  only  species  noticed  hy 
Kutzing  is  the  fossil  one  described  imder  tlie  above  name  by 
Ehreuberg,  the  number  of  rays  being  restricted  to  eight. 
Specimens  in  my  possession  exhibit  six,  seven,  and  twelve; 
~''  I,  without  the  slightest  structural  lUfference.  Figs.  13  ' 
.nivtnded  in  nrder  in  show  t.hn  widA  ran«e  nf  form  f 


I        tfa 


assumed  by  tlie  rays  in  tliesc  diatoms ;  the  rays  in  the  firat 
being  almost  rhomboidal,  whilst  those  in  the  serood  are 
almost  linear.  The  figures  clearly  prove  that  the  so-called 
umbilical  rays"  are  merely  the  eutares  of  the  baats  of 
the  rays. 

Fig.  13,  var.  0.     Diameter  0015. 

rig.  14,  var.  \.     Diameter  -0019. 

Bay  of  Bengal,  Indian  Ocean.     From  Salpn^, 

Chtetoeerog  bacleriastrium,  n.  sp. —  Filament  ej'lindriral. 
Valves  more  or  te«s  cup-shaped,  discoidal.  With  from  four 
to  twelve  marginal  awns. 

The  valves  in  this  species  restOTible  Mr.  Shadbolt^s  genus 
Bacleriaslrium  so  closely,  as  to  leave  no  doubt  of  both  beiong- 
iiig  to  the  same  form.  The  varieties  are  very  nnmcrous,  but 
differ  only  in  number  of  awns,  and  their  simple  or  furcate 
character.     Size  extremely  variable. 

Very  frequent  and  abundant. 

Atlantic.     From  Salpas.     Figa.  16  and  17. 

Chatoceros  boreale,  Bailey. — Tliis  form  is  fipiirt^  in  order 
to  show  the  cup-shaped  structure  of  the  valves,  and  the 
cyhndrical  connecting  zones. 

Very  frequent. 

Atlantic.     From  Salpie.     Fig.  18. 

Tricerativm  pnnctnium,  n.  sp. — Valve  with  a  minute  horn 
at  each  angle,  and  a  line  of  marginal  puncta.  Cellulatioa 
minute,  radiating  from  centre.  Diameter  '0012  to  '0015. 
Fig.  21. 

Bay  of  Bengal,  Indian  OceaUj  Atlantic.     From  Salpte.  . 

Frequent. 

CoacinodUcits  radialus,  Ehr. — A  small  variety,  with  a 
crenate  border  within  the  margin.    Diameter  "0010.   Fig.  32. 

Bay  of  Bengal,  Indian  Ocean.     From  Salpse. 

Sf/nedra  doliolus,  n.  sp.^Fmstules  linear,  frequently  form- 
ing a  cask-shaped  group,  by  their  adherence  aiter  division. 
Valve   B»ib-arcuate.      Pseudo-nodule   absent.      Striae  30  in    I 
■001.     Length -0020  to  0050.  I 

Bay  of  Bengal,  Indian  Ocean,  Atlantic.     Prom  Salpie. 

Common,     Fig.  19. 

This  form  is  unquestionably  a  free  species,  and  may  be 
placed  under  Syncdra  pro>'i9ionaUy. 

NitzscHa  lanceolata,  Sm.— A  variety  with  the  strite  ar- 
ranged in  quinamx,  what  under  certain  aspects  gives  the 
appearance  of  oblique  striation.  Length  0060  to  "0075. 
StrijE  48  in  001. 

^  Bay  of  Bengal,  Indian  Ocean,  Atlantic.     From  Salpa;. 
fclf^juent.     Fig.  20. 
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The  history  of  the  fossil  Xanthidia  of  the  Cretaceous  flint 
nodules  tma  hitherto  been  beset  -with  a  most  perplexing  diffi- 
culty. Apart  from  the  mucli- vexed  question  as  to  the 
manner  iu  which  the  siliceous  element  of  the  nodules 
became  aggregated  into  masses,  so  as  to  enshroud  these  struc- 
tures, the  occurrence  of  organisms,  held  to  he  strictly  in- 
habitants of  &esh  water,  in  deposits  of  unquestionable  marine 
formation,  presented  an  ample  field  for  discussion  and  con- 
jecture. The  Desmidiaccte,  of  which  family  the  Xanthidia 
constitute  the  sporangia,  are  thus  describtd  by  Mr.  Ralfs: 
"All  the  family  are  inhabitants  of  freshwater.  Mr.  Thwaites, 
indeed,  lias  gathered  two  or  three  species  in  water  slightly 
brackish,  but  the  same  species  are  also  found  in  localities 
remote  from  the  sea.  Certain  marine  objects  that  have  been 
classed  with  the  Desmidiese  have  the  iuteriial  matter  of  a 
brown  colour,  but  these  belong  to  the  Diatom acete."* 

In  order,  therefore,  to  account  for  their  occurrence  amongst 
ily  marine  deposits,  it  was  deemed  necessary  to  assume  that 
liad  been  washed  down  by  rivers  or  floods,  or  transported 
-  by  winds  from  the  land  to  the  sea ;  where,  after  gradually  sub- 
siding, they  became  incorporated  with  the  siliceous  material 
in  which  they  were  found  imbedded.  The  tough,  semi-homy 
texture  of  their  outer  covering,  and  well-known  power  of 
withstanding  extreme  climatic  changes,  seemed  to  favour 
this  idea  of  their  indestructibility,  even  imder  conditions  so 
opposed  to  those  in  which  they  originally  lived.  But  the 
.explanation  was,  at  best,  unsatisfactory. 

The  discovery  of  two  well-marked  varieties  of  Xanthidia, 
a  recent  state,  amongst  the  alimentary  contents  of  the 
Salpa,  was,  therefore,  fiaught  with  no  slight  uiterest.  From 
the  condition  of  their  endochrome  it  is  certain  they  had  but 
recently  been  inclosed  in  the  cavities  of  these  creatures ;  and 
from  the  situation  in  which  they  were  discovered,  it  is  equally 
certain  that  they  could  not  have  been  derived  from  fresh- 
water sources  by  any  of  the  agencies  above  referred  to.  But 
whether  or  not  these  bodies  are  the  sporangia  of  gcuuiue  pelagic 
DtumiidiiicttB,  they  certainly  exhibit  an  identity  of  appearance 
and  structui-e  with  the  fossil  forms,  too  striking  to  admit  of 
question.  The  probability,  however,  of  their  being  true 
pelagic  representatives  of  this  famUy  is  greatly  enhanced  by 
the  occurrence,  in  the  same  material,  of  bodies  closely  resem- 
bling the  Closteria.  These  have  only  been  met  with  sparingly, 
and  it  has  been  impossible,  therefore,  to  determine  their 
natru^  with  certainty.  But  the  strongest  evidence  in  favour 
"-*  their  identity  with  the  fossil  Xanthidia  is  derived  from 
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their  association,  in  the  recent  atatp,  with  other  organisma, 
such  aa  DiatomaceO!,  Foraminifera,  and  AcanlAometne,  whose 
fossil  remains,  in  like  manner,  occur  associated  witli  them  in  i 
the  flints.      The  question  as  to  tlieir  being  tnie  sporangia  of  I 
Desmidiacete  becomes,  therefore,  of  secondary  im|)ortance.        ' 

On  endeavouring  to  identify,  if  possible,  the  Xanthidia  of  '' 
the  Salpffi  materia!  with  some  of  the  described  fossil  forma, 
I  was  struck  by  the  marked  resemblance  tlie  firet  species, 
figured  by  Mr.  H.  II,  White  {in  tlie  'Trans.  MioroB.  Soc., 
for  18t7,  vol.  i,  p.  77),  bore,  not  to  my  Xanlkidia,  but  to 
Cogcinodiacus  Sot,  The  centra!  portion,  as  rendered  in  the 
figure,  certainly  exhibited  no  trace  of  hexagonal  cellulation, 
sueh  as  is  to  be  found  in  all  the  Coscinodisci.  But  the 
peculiar  membranous  expansion,  and  its  ragged  border,  tallied 
in  so  precise  a  manner  with  certain  specbnens  of  C.  Sol 
that  had  become  partially  dried,  by  accident,  on  the  slides 
containing  them,  that,  on  turning  to  the  letter-press,  it  was 
with  no  small  pleasure  the  foEowing  passages  struck  my 
eye, 

"  X.  veatitum,  so  named  from  the  Irans/yarenl  membratie 
which  extends  beyond  the  body"  and  again,  "It  has  the 
appearance  rather  of  a  Buperficies  or  disc,  than  of  a  solid 
body." 

All  doubt  on  the  question  lias  been  set  at  rest,  however, 
inasmuch  as,  through  the  politeness  of  Mr.  'White,  I  have 
had  an  opportunity  of  inspecting  the  identical  specimen  from 
which  the  figure  referred  to  was  drawn;  and,  not  only  has 
my  examination  confirmed  the  first  impression,  but  lent  strong  I 
additional  testimony  in  its  favour,  the  membranous  expansioa  | 
of  the  fossil  specimen  proving  to  be  unquestionably  double, 
as  is  the  case  with  the  recent  on«. 

In  sections  of  flint  in  my  possession,  the  remains  of  the 
obliquely  truncate  cylinders  of  Rhhosefenia  and  spieula  of 
of  .(^caHMowe/r'ie  may  be  distinctly  recognised.  Both  these 
forms  are  also  plentifully  found,  in  a  recent  state,  in  the 
Salpic  stomaclia.  But,  as  in  the  case  of  the  fossil  disc  in  Mr, 
White's  collection,  all  trace  of  markings  on  the  siliceous 
envelopes  are  lost.  The  soft  contents  have  retained  the 
original  outline,  and  the  geometrically  arranged  ^lieula  of 
Acanthometra  are  represented  by  the  dark  metamorphosed 
graimles  of  sarcode,  which,  in  the  living  condition  of  the 
organism,  had  occupied  its  tubular  cavities  and  nucleus. 

In  the  recent  state  the  siliceous  organisms  had  been  asso- 

rted  with  the  Xanthidia.  In  tlie  fassil  state,  they  still 
i  found  together.  But  whence  had  vanished  the  beautifol 
very  conspicuoiu  network  of  the  disc  ?     It  had  yielded 
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to  the  same  scqueace  of  disintegration  and  reconetniction 
that  had  been  undergone  by  every  siliceous  particle  consti- 
tuting the  nodule  which  enveloped  it.  And  imperiahable 
though  the  material,  both  in  its  former  and  preseut  state,  all 
trace  of  its  exquisite  structure  had  been  obliterated ;  whilst 
the  delicate  faliric  it  once  served  to  support  alone  remained  to 
tell  the  wondrous  history. 

I  have  alluded  in  a  previous  part  of  this  paper  to  the  food 
of  tlic  Sidpte  aud  other  pelagic  creatures  being  composed,  in  a 
great  measure,  of  Diatomaceffi  and  other  siliceous- walled 
organisms.  I  have  pointed  out  iu  what  inconceivubly  vast 
multitudes  the  Salps  are  met  with ;  and  endeavoured  to  esta- 
blish  some  relation  between  tlie  siliceous  exuviie  of  these 
creatures,  and,  on  a  yet  vaster  scale,  the  exuriae  of  the 
ffifjantic  cetaceans  that  feed,  in  turn,  upon  the  Salpee, 
with  the  siliceous  material  to  be  found  in  the  deep-sea 
deposits. 

But  another  most  important  and  interesting  point  demands 
notice.  Namely,  tlte  extent  to  which,  tjy  these  combined 
operations,  t/u;  ailicfoits  particles  tnay  btcotne  acaimulatid 
into  massrs,  either  by  chemical  combination  or  simple  elective 
affinity,  so  as  to  account  jor  the  layers  and  nodules  of  fiint 
which  accvr  in  the  Chalk  formation. 

Few  subjects,  probably,  have  given  rise  to  greater  difference 
of  opinion  and  discussion  thau  the  flints  in  ejuestion.  Pro- 
fessor Eiirenherg  has  stated  an  opinion  that  the  flint  nodulfs 
and  layers  of  the  British  Chalk  formation  have  bcin  derived 
by  some  metamorpliic  process  fi-om  strata  of  Diatouiaccar, 
which  have  disappeared  under  its  action. 

Again,  it  is  believed  by  some  eminent  geologists  that  flints 
are  a^;regations  of  siles,  round  some  organic  nucleus,  such  as 
sponges,  pieces  of  coral,  shell,  and  the  like ;  and  that  such 
aggregation  took  place  whilst  the  silex  was  held  in  a  state  of 
solution  by  the  waters  of  the  deposit.  But  this  view  can 
hardly  be  said  to  account,  in  a  satisfactoiy  manner,  for  the 
segregation  of  the  siliceous  compound  into  distinct  masses  and 
layers,  such  as  are  to  be  found  in  the  Chalk  formation,  ami 
which  impart  to  it  a  degree  of  strati  ft  cation. 

Others  regard  the  action  as  one  of  molecular  affinity. 
"There  appears  no  evidence,"  says  Mr.  Brajide,  "  of  its  (l/ie 
Chalk)  having  been  precipitated  from  chemical  solution ;  but, 
ou  the  other  band,  it  bears  marks  of  a  mechanical  deposit,  as 
if  from  water  loaded  with  it  in  a  state  of  fine  division.  And 
this  principle,  some  ^leam  of  light  may  perhaps  be 
a  tipon  the  enigmatic^  appearance  of  the  flints ;  for 
frainH  that  if  flnplv  nnwdcred  silica  he  mixed  with   other 
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earthy  bodice,  and  the  whole  ditfiifled  through  water,  the 
grains  of  silica  have,  under  certain  circuniBtaiices,  a  teiideucy 
to  aggregate  intu  small  nodules ;  and  in  ehalk  some  gruns  of 
quartz  (fragments  of  siliceous  spiciilEe,  &c.)  are  diacovcr- 
itble." 

This  theory,  no  doubt,  is  perfectly  correct  as  far  aa  it  goes ; 
and  the  agency  described  docs,  in  all  probability,  perform  a 
part  in  the  segregative  disposition  of  the  flint  formation. 
But,  when  it  is  taken  into  consideration  that  a  state  of  tiade- 
viating  repose  is  maintained  in  the  depths  at  the  bed  of  the 
ocean,  and  that  the  calcareons  particles,  which  go  to  form  the 
Chalk,  arc  deposited  in  a  pulpy  mass,  presenting  a  homoge- 
neous surface  upon  which  any  foreign  deposit  woidd  bo 
equably  distributed,  it  is  clear  that  other  agencies  must  also 
be  at  work  in  order  to  produce  the  results  observecl.  Under 
such  a  state  of  repose,  were  the  tendency  of  the  minutely 
divided  particles  of  silex  to  aggregate  together  the  sole  agency 
in  the  tllnt  formation,  we  should  find  the  concretions  ubeyiug 
some  general  Inw  aa  to  size,  shape,  structure,  and  position. 
But  no  such  connexion  can  be  traced.  The  masses  are  dis- 
tributed in  layers,  and  tlicac  do  not  present  themselves  equally 
throughout  the  ChiiLk  fonnatiou.  I  am  aware  it  haa  l>ceu 
asserted  that  the  sihceous  beds  of  Diatomaceie  of  the  South  of 
Europe  and  the  North  of  Africa  arc  of  later  formation  than 
the  Chalk.  But  the  Chalk  itself  yields  sufficient  evidence  of 
the  presence  of  diatomaceons  and  other  minute  siliceous 
orgaiiisnis  in  the  waters  of  that  period.  The  occurrence  in  a 
fossil  state  in  the  Chalk,  and,  as  1  have  shown,  in  the  fiint 
iiself,  of  forms  living  at  the  present  time,  indicates  that  the 
sea  abounded  with  the  same  kind  of  siliceous  organisms  in 
those  times  as  in  the  present.  And,  on  the  other  hand,  there 
is  no  eridence  to  prove  that  the  waters  of  the  Cretaceous  period 
were  more  profusely  cliaa^ed  with  sjiex  in  a  state  of  solution 
than  the  waters  of  the  existing  seas.  So  that  the  simple 
molecular  affinity  of.  the  siliceous  particles  for  each  other, 
although  operating  "  under  certain  circumstanees,"  cannot  be 
accepted  as  the  principal  agency  by  means  of  which  they  hai 
been  aggregated  together,  through  vast  undisturbed  spa 
in  the  irregular  manner  in  which  they  ore  discovered  in 
Chalk  formation.  ^ 

In  the  guanos,  althougb  on  a  very  limited  scale,  thia" 
aggregative  tendency  may  be  detected.  In  this  kind  of 
deposit  masses  may  often  be  found  composed  wholly  of 
cohering  fiTiatules  of  Diatomacea!.  The  KhiEosclmiie 
thus  impacted  together,  forming  small  bundles,  and 
couaiderablc  cohesive  force.     It  is  worthy  of  notice 


Imiie  occitt^^J 
d  posseaaii^^H 
:e  ttiattM^^I 


Wallich,  on  Siliceous  Orffanimts.  53 

are  the  forms  which  were  observed  by  me  in  the  Bay  of 
Bengal  and  Itidiati  Ocean,  floating  near  the  surface  in  cahn 
weather,  in  flocculent  mafises,  from  one  to  three  inches  long  j* 
and  that,  although  not  seen  floating  in  the  same  condition  on 
the  Atlantic  side  of  Africa,  I  have  repeatedly  taken  numbers 
of  the  larger  Salpse,  of  six  or  seven  inches  in  length,  whose 
digestive  sacs  contained  hardly  any  thing  elae.  When  swal- 
lowed by  sea-birds,  and  freed  from  the  nutritive  material 
supplied  by  the  bodies  of  the  Salpx,  these  masses  woidd 
naturally  cohere  in  the  manner  described ;  and  it  is  highly 
probable,  moreover,  that  the  coherent  tendency  would  be 
much  increased  by  the  partial  conversion  of  a  portion  into 
soluble  hydrates  or  silicates,  the  cementing  properly  of  which 
compounds  is  well  known. 

Tliis  cohesive  quality  has  been  noticed  also  by  tlie  late 
Professor  Bailey,  of  New  York,  as  occurring  in  several 
diatomaccous  deposits,  but  especially  in  that  of  California. 
Professor  Bailey  observes,  "  Some  of  these  masses  I  endea- 
voured to  break  up  by  boiling  in  water  and  in  acids,  and  also 
by  repeated  freezing  and  thawing  when  moistened,  but  with- 
out good  results  in  either  case.  At  last  it  occurred  to  rae 
that  the  adherence  might  be  due  to  a  slight  portion  of  a 
siliceous  cement,  which  the  cautious  iise  of  an  alkaline  solution 
might  remove  without  destroying  any  but  the  most  minute 
shell  of  the  diatoms.  As  the  case  appeared  a  desperate  one, 
a  heroic  remedy  was  applied,  wliich  was  to  boil  small  lumps 
of  the  diatomaeeous  mass  in  a  strong  solution  of  eaustie 
potass  or  soda,  Tliis  proved  to  be  perfectly  efficacious,  as  the 
masses  under  this  treatment  rapidly  split  up  along  the  planes 
of  lamination,  and  then  cnmibled  to  mud."  f 

Now  bearing  in  recollection  this  primary  tendency  of 
siliceous  particles  to  cohere,  let  me  review  for  a  moment  the 
conditions  that  present  themselves  to  our  notice. 

We  find  that  the  sibceous  particles  of  the  Dialamacex, 
Poiyci/stina,  Acanlhometra,  and  Sponges  exist  not  only  in  a 
state  of  the  utmost  purity,  but  that  they  occur  precisely  in 
that  state  of  minute  eubdi^-ision  which  favours  the  solvent  or 
aggregative  process  in  an  eminent  degree.  We  sec  that  they 
are  gathered  together  by  the  Salpte,  in  the  first  instance, 
from  the  element  in  which  they  live,  and  that  tliey  are  freed 
of  all,  or  nearly  all,  their  soft  portions,  by  the  action  of  the 
digestive  cavities    of   these    creatures.     We   find   that  the 
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Salpie  again,  la  inconceivably  vast  numbers,  aflbrd  almcx 
entire  food  of  the  largest  orders  of  cetaceans;  and  I  tbi 
tore  think  we  are  able  to  infer,  with  certainty,  that,  in 
complex  stomachs  and  intestiues  of   tbe  latter,  the  fiu 
process  of  aggregation  of  siliceous  particles  goes  on  upc 
^gautic  scale,  aided  by  the  presence  of  the  alkalies,  and  that" 
the  aggregated  masses  being  voided  at  intervals,  slowly  sub- 
side, without  disruption,  to  the  bed  of  the  ocean. 

It  must  also  be  borne  in  mind  that  tbe  whales  are  gre- 
garious animals,  frequenting  particular  latitudes  at  particular 
seasons,  and  migrating  under  certain  circumstances ;  and  that 
to  the  operation  of  these  causes  the  irregular  character  of  aiiy 
exuvial  deposits  might  naturally  ba  referred.  And  lastly, 
that  it  is  by  no  means  essential  that  chemical  forces  should 
operate  upon  tbe  siliceous  aggregations,  whilst  yet  within  the 
intestinal  canal  of  the  cetaceans,  to  such  an  extent  as  to 
render  their  concretion  at  all  complete.  But  there  can  be 
no  difficulty  in  conceiving  that  iluriiig  the  passage  of  such 
aggregations  through  their  cavities  a  sufficient  degree  of 
chemical  action  might  take  place  to  ensure  their  continuance 
in  tbe  aggregated  state  until  they  reach  the  pidpy  cretaceous 
stratum  destined  to  be  tlicir  final  resting-place ;  whilst  amidst 
the  undisturbed  quietude  of  those  depths  each  fragment  of 
the  numberless  forms  of  organic  life,  with  which  the  seas  of 
the  secondary  epoch  teemed,  would  naturally  become  a 
nucleus,  around  which  the  still  plastic  siliceous  material 
might  slowly  gather  and  coiisolidate. 

The  coprolites,  derived  from  another  series  of  oceanic 
monsters  that  frequented  the  seas  of  the  same  epoch,  furnish 
us  with  on  analogy,  in  so  far  as  tbe  deposition  of  animal 
exuviae  in  masses  and  at  great  depths  is  concerned.  But  in 
this  case  the  nature  of  the  exuviie  left  little  to  be  done, 
either  by  chemical  or  mcebajiical  action,  after  their  extrusion. 

None  of  the  theories  hitherto  oS'ered  have  indicated,  in  s 
satisfactory  manner,  any  means  whereby  the  siliceous  ele- 
ments could  reach  the  sea-bed  in  already  aggregated  masses. 
It  is  essential,  I  conceive,  that  a  certain  amoimt  of  aggrega- 
tion should  take  place  in  those  masses  before  arrival  at  this 
stage  of  their  history.  For,  as  already  stated,  had  the 
cohesive  tendency  of  the  siliceous  particles  alone  detemiined 
the  character  of  their  formation,  the  nodular  conerctiona 
must  of  necessity  have  been  found  arranged  in  oljedicncc  to 
some  definite  law,  both  as  regards  distribution  and  structure. 

The  theory  now  offered  is  by  no  means  intended  to  super- 
sede others,  but  only  to  be  auxiliary  to  them,  by  pointing  out 
an  agency  tlirougb  which  the  widely  scattered  siliceous  parti- 
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cles  of  tlie  ocean  may  be  accamiJated  together  iato  masses 
tuul  rendered  sufScieutly  cohereut  to  a«lmit  of  their  reaclung 
sea-bottom  without  absolute  dismptioD. 


Xasthidium. 


■  ? — Cell  8ub-apherieal,  with  from  eight  to  tcu  long 
tapering  spines,  the  estremitiea  of  which  are  dichotoraously 
divided,  Endochrome  (as  taken  from  the  Salpre  stomachs) 
of  a  pale  yellowish- green  colour,  generally  shrunk  to  a 
slight  extent.  Cell-wall  exhibiting  the  primordial  utricle  and 
a  stout  homy  external  (cellulose)  layer  continuouit  with  the 
spines.  Diameter  of  cell  'OOia;  total  diameter  -0038. 
(Pig-  23.) 

Hay  of  Bengal  and  Indian  Ocean.  April,  1857.  From 
Sal  pa;. 

Fig.  24  represents  X  vestitum,  as  copied  from  Mr.  Wliite'a 

Fig.  2  reprcsentfi  a  frequent  form  of  C.  Sol,  in  which  the 
proportion  between  the  size  of  the  dlae  and  raerabraiioua  ring 
approaches  very  closely  to  that  seen  in  the  fossil. 


On  Teiceratium  Abcticum.     By  F.  C.  S.  Ropeh,  F.L.S.,  &c. 

The  genus  Triccratium  was  first  proposed  by  Professor 
Ehrenberg,  in  a  paper  read  before  the  Berlin  Aciuleniy  iii 
1839,  to  include  a  class  of  forms  which  he  stated  to  be  free  or 
non  -concatenate. 

Well  known  as  the  large  and  peculiar  species  of  this  genua 
have  been,  from  that  time  to  the  present,  to  those  who  have 
studied  this  class  of  algie,  it  is  a  remarkable  fact,  that  all  the 
well-known  species,  such  as  THceratium  fartts,  atlemaaa, 
slriolatum,  &c.,  which  occur  in  the  tidal  harbours  and  estuaries 
of  our  coasts,  have  l>een  met  with  merely  as  scattered  speci- 
mens  in  the  raud,  and  never  in  a  linng  state,  or  attadied  to 
larger  algie,  as  is  frequently  the  case  in  the  genera  Biddulphi% 
Amphititres,  and  Isthmia. 

R«lyiI^t  on  this  negative  evidence,  all  writers  on  Diato- 
\m  have  followed  the  Clermnn  Professor  in  dcseribinK  the   ' 
tiou-concateuate.  aud  iu  the  Bvnousls  of  Professor  1 
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as  of  his  A^^^l 
:ructure  &j^^^ 


Smith  we  fiiid  it  include<l  amoDgst  tlie  free  forms  o 
siili-trihe,  though  differing  widely  in  general  structure  i 
all  the  other  genera  included  in  it. 

The  only  statement  that  has  been  published,  tcndiug  to 
throw  light  on  the  mode  of  growth  of  the  larger  species  of 
Triceratium,  is  in  the  introduction  to  Mr.  Brightwell's  valu- 
able synopsis  of  the  genus,  published  in  1853,  in  '  Micr.  Joor.,' 
vol.  i,  p.  246,  where,  in  alluding  to  a  species  named  by  him 
"  Arcliram"  (from  its  having  been  brought  home  by  Dr. 
Sutherland  from  Beechy  Island,  in  the  Arctic  seas),  he 
saye,  "The  fmstules  of  this  species  were  found  in  a  mass, 
unmixed  with  any  other  species  of  Diatomaeese ;  many  of  the 
perfect  frustules  have  the  endochrome  in  them,  and  when 
examined  as  first  received,  had  very  much  the  appearance  of 
being  attached  to  a  small  alga  found  with  them."  Professor 
Smith  had  evidently  entertained  the  idea  that  this  might 
generally  be  the  case ;  as  in  the  '  Synopsis,'  vol.  i,  which 
appeared  before  Mr.  Brightwell's  paper  was  published,  he 
says,  "The  frustules  are  probably  at  first  attached  to  larger 
algse,  but  1  have  been  unable  to  determine  this  point,  friim 
the  isolated  specimens  which  have  fallen  under  my  notice."* 

Since  Mr,  Brightwell's  paper,  no  further  advance  has  been 
made  in  our  knowledge  of  the  mode  of  growth  of  the  well- 
deterrained  species  of  Triceratium,  though  the  same  author, 
in  describing  some  gatherings  made  by  Colonel  Baddelcy,  has 
figured  two  peculiar  forms  under  the  names  of  T.  undulatum 
and  T.  malleus,  which  were  found  in  a  living  state  and  in 
filaments. t  It  will,  however,  require  a  more  extended  exami- 
nation of  the  structure  and  habile  of  this  group,  before  they 
can  be  decidedly  admitted  into  the  present  genns. 

The  general  structure  of  the  valves  in  Triceratium,  the 
lioni-like  processes  at  the  angles,  the  frequent  occurrence  of 
spines  on  the  surface,  and  the  strongly  siliceous  and  frequently 
reticulated  connecting  membrane,  are  so  similar  to  that  in 
Biddulphia,  that  I  had  long  entertained  the  opinion  that  they 
were  closely  allied  to  that  genus ;  and  any  one  referring  to  the 
figures  of  the  perfect  frustules  given  by  Mr.  Brightwell  in  his 
'Synopsis'  of  the  gcmis,  especially  in  'Mic.  Jour.,'  vol.  i, 
t.  iv,  fig.  5  a,  and  'Mic.  Jour.,*  vol.  iv,  t.  xvii,  fig,  1]  A  and  fig. 
9  A,  or  who  has  examined  with  a  moderate  power  those  of  T, 
alriolatum  in  the  Thames  mud,  will  see  at  onec  how  closely 
they  approximate  on  the  F.V.  to  the  frustules  of  Biddulphia. 

From  a  careful  consideratian  of  these  stnictural  peculiarities. 


•  'Sniitli'B  8jn.,'  vol.  i.  p.  86. 
t  '  Mic,  Jour,,'  vol,  vi.  p.  153. 
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(although  in  the  absence  of  any  direct  proof),  I  stated  in  a 
paper  read  before  this  Society  last  year,  that  Triceratium,  in 
any  good  natural  arrangemeut  of  the  genera,  ought  to  be  placed 
S3  intermediate  between  Amphitetras  and  Biddulphia* — in 
fact,  the  more  extended  knowledge  we  now  have  of  the  curioua 
four-sided  frustules  that  occasionally  occur,  of  which  four 
have  been  recorded  as  established  varieties  of  T.  favus,  arma- 
tum,  formosum,  and  Arclicum,  would  tend  to  show  a  very 
close  affinity  to  the  former  genus. 

The  object  of  the  present  communication  is,  to  show  that  Tri- 
ceratium has  always  been  erroneously,  considered  a  free  form. 

Through  the  kindness  of  Dr.  Walker-Amott  and  Professor 
Busk,  1  liave  had  lately  placed  in  my  bauds  some  email  frag- 
ments of  a  Laomedea 
from  \  ancouver's 
Island  with  numc 
rouB  specimens  ot  a 
Tnceratium   attached 

I  to  it,  and    the  frus 

tules  are  clearlyunited 

'  by  their  angles  mto  a 

1  zigzag  filament  as  u 

the  annexed  figure  by 

L  a  short  thick  gelati 

[  nous  cushion  or  atcpis 

exactly  as  occurs  m 
Amphitetras  In 
some  few  cases  I  have 
found  fmstules  subdi- 
viding,  and  the  pcr- 

sisteace  of  the  connecting  membrane  as  in  Biddulphia,  la 
another  most  important  fact  to  be  taken  into  consideration 
in   locating  the  genus   in  any   natural  arrangement  of  tlie 

I  class;   and  shows,  I  consider,  that  there  can  be  now  little, 

if  any,    hesitation  in  removing  it  from   Professor   Smith's 

I  first  sub-tribe,  and  placing  with  its  natural  allies  in  his  fourth. 

With  respect  to  the  species  to  which  these  frustules  can  be 

L referred,  there  appears  to  be  some  little  confusion,  which  it 
would  be  well  to  clear  up.  Mr.  Brightwell,  in  a  paper  dated 
June,  1853,  has  described  a  species  under  the  name  of  7H- 
eeralium  Arcticumf,  but  appears  to  have  made  some  error  in 
the  measurement,  as,  though  stated  to  he  only  jj^th  of  an 
inch  in  diameter,  the  valves  which  he  kindly  sent  to  me  have 
distinct,  though  small,  reticulations,  and  the  diameter  ia  -rjotli, . 
r  •  ■  Mic,  Joar.,'  vol.  TJi,  Trans.  M.  Soc,  p.  SI. 
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inch :  his  figures  and  description  are,  however,  sufficient 

identify  the  species. 

In  October,  1853,  Prdessors  W.  H.  Ilai-vey  and  J.  W. 
Bailey,  in  describing  some  species  of  Diatoinaceoe  adhering  to 
or  entangled  in  algee,  brought  home  by  the  United  States' 
Exploring  Expedition  under  Captain  Wilkes,  U.S.N.,  hure 
described  a  species  ba  Triceratium  Wilkeaii,  from  Pogct'ii 
Sound,*  and  also  a  form  under  the  name  of  AmpMletna 
JVilkeaii,  which  has  been  found  with  most  of  the  known 
gatherings  of  the  Triceratium,  and  is  now  generally  considered 
a  four-sided  variety  of  the  same  species. 

I  am  not  aware  that  any  of  the  original  gathering  of  this 
species  has  been  sent  to  tliis  country ;  but  Dr.  Arnott  informs 
me  that  some  logs  of  wood  were  imported  into  Liverpool  some 
little  time  back  from  Puget's  Sound,  attached  to  which  were 
some  zostera  leaves  and  small  zoophytes,  and  from  a  boiling 
made  of  them  were  obtained  both  triangular  and  square  forms, 
which  agree  with  the  descriptions  given  by  Pn)f.  Harvey  and 
Bailey,  and  show  that  these  species  are  clearly  identical  with 
that  previously  described  by  Mr.  Brightwell  as  T.  Arcticum. 

It  follows  from  this,  that  the  Triceratium    Htlkexii   and 
Ajnpkiteiras  fVtlkesii  of  Harvey  and  Bailey  must  be  cancelled 
altogether,  and  the  name  of  Arcticum  be  retaineil,  to  include 
the  species  from  both  localities  on   the  ground  of  prioriQr,  J 
The  species  from  Vancouver'a  Island  is  identical  in  structure  1 
with  the  preceding  forms,  and  though  the  figures  given  by  ■ 
Mr,  Brightwell  iu  '  Mic.  Jour.,'  vol.  i,  t.  iv,  fig,  11  a  and  b, 
are  sufficiently  characteristic,  I  give  rather  a  fuller  specific 
character  to  assist  identification  for  the  future. 
Triceratium  Arcticum,  Brightwell. 

Valves,  with  slightly  convex  or  straight  sides,  with  small 
but  distinct  areolations,  radiating  iu  lines  from  the  centre, 
and  becoming  very  minute  at  the  angles,  which  are  obtusely 
rounded,  and  slightly  enlarged;  connecting  membrane  with 
similar  reticulations  to  the  valve,  aiTanged  in  trans>'erse  lines. 
Diam.  0105  to  0004  of  an  mch.    Syn.  Tri.  mUeaii  H  and  B. 

Var  .j3.  Four  angles.  Syn.  Ampkiietrtu  Wilktsii,  H  and  B.  " 

Marijie,  Beechey  Island,  Arctic  Regions;  Puget's  Sound j  I 
Vancouver's  Island;  and  in  &  fossil  state  at  Monterey  Bajr.   I 

Triceratium  Montereyii,  though  somewhat  similar  in  struc- 
ture to  Arcticum,  is  readily  distinguished,  from  haviug  an 
elevation  or  boss  on  the  centre  of  the  valve. 

T.  condecorum  differs  in  the  absence  of  the  minute  reti- 
ctdations   at  the  angles,    and   T.  striolatum  fixini  the  angles  j 
being  produced  into  horn-like  processes. 

•  '  Mic.  3qiii  ,;  -^oL  m,  5, 94, 
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I*  f?/"  DiATOMACE^  occurring  in  the  nmifhbrmrhood  of  Hull. 
By  George  Norman,  Esq.,  HuU. 


(Commanioated  bj  Dr.  Lankestcr.    Read  Jnnniir;  lltb,  1 
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Following  the  example  set  by  Mr.  Comber,  in  his  excellent 
"  List  of  Diatomaceffi,  of  the  neighbourhood  of  Liverpool " 
(Transactions  of  the  Historic  Society  of  Lancashire  and 
Cheshire. — Vol.  si.},  I  have,  in  the  following  Paper,  attempted 
to  give  as  complete  a  list  aa  possible  of  the  Diatomacese  of 
Hiill  and  neighbourhood. 

In  sb  doing,  I  have  not  been  so  much  influenced  by  the 
desire  to  make  the  paper  of  so  much  interest  to  Diatomists  in 
general,  as  to  compile  a  list  which  will  be  found  serviceable 
to  those  who  may  wish  to  study  and  collect  the  forms  occur- 
ring in  this  particular  locality.  Apart  from  this,  however,  the 
list  may  have  its  use  (as  far  as  it  goes)  in  being  a  record  of 
the  local  distributions  of  these  beautiful  forms. 

On  referring  to  Mr.  Comber's  list,  it  will  be  seen,  that 
Liverpool  and  neighbourhood  fiirtiishes  257  species — a  large 
number  certainly,  hut  falling  considerably  below  the  number 
detected  in  this  locality.  This  may  be  partly  owing  to  the 
area  included  in  my  list,  being  somewhat  larger  than  the 
limit  taken  by  Mr,  Comber;  nevertheless,  I  may  fairly  say, 
that  the  neighbourhood  of  Hull  is  peculiarly  rich  in  I)iato- 
macDse ;  furnishing,  as  it  does,  nearly  100  species. 

It  may  be  here  remarked,  that  (with  the  exception  of  one 
haul  off  Flambro'  Head)  dredgiugs  on  our  coast  are  untried. 
Sand  gatherings  which  have  yielding  Dr.  Donkin  and  others 
80  many  novelties  have  also  been  scarcely  tried— These  two 
metho«Js,  if  properly  carried  out,  would  in  all  probability  con- 
siderably increase  the  nnraber  of  spccica. 

't  ia  aUo  very  likely  that  I  have  overlooked  many  forms 
'  would  otherwise  have  been  recorded,  had  the  time  of 
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•tion  extended  over  a  longer  period  of  time.  Th» 
Uknritig  species  were  collectcrl  Ijy  myself  {with  the  few  ex- 
ceptioPB  I  have  mentioned)  within  the  abort  period  of  little 
KBfetbsn  three  years. 
-It  inBy  perhaps  be  objcctei!  to,  that  species  have  been  in- 
*  '  1  which  strictly  speaking  liave  not  occurred  in  this 
lourhood.  I  allude  here  to  the  various  forms  collected 
a  ABcidians  taken  from  Oysters,  dredged  some  30  miles 
nran  llie  I^lumber  mouth  ;  but  when  I  state  that  these  Asci> 
diaas  nkay  always  be  found  on  Oysters  iu  the  Hull  market 
^"■"g  tlie  winter  montlis,  I  think  the  objection  is  overruled. 
I,  I  have  thought  proper  tp  include  one  or  two  species 
'id  iu  the  Docks  from  the  bottoms  of  vessels  recently 
1  from  abroad.  In  bo  doing,  my  object  has  been  to 
t.out  this  source  for  many  interesting  forms,  and  to  sti- 
■la  others  to  examine  vcsscta  arriving  in  our  various  ship- 
plDg  ports.  Diatoma  hynlinum  and  Hyalosira  delicalula  have 
dpDUmd  to  me  copiously  in  such  localities. 

E  hive  already  stated,  that — with  few  exceptions — the 
MaoBi  enumerated  in  the  following  list  have  been  collected 
nd  idmtiiied  by  myself,  consequently  I  alone  am  responsible 
Av  Ab  correctness  of  the  same. 

He  exceptions  are  the  species  and  localities  furnished  by 
Mr.-  Bobt.  Harrieonj  and  Dr.  Muaroc,  to  whom  my  best 
thanks  ore  due. 

It  will  he  seen  that  1  have  included  the  Genera  Rhizoao- 
lema,  Didadia,  Chcetocerus,  Syndendrium,  3.nd  Bacleriaslrum, 
which  may  or  may  not  with  propriety  be  considered  as  true 
DiatomaceEC.  They  are  however,  in  my  opinion,  so  closely 
allied  that  I  have  not  hesitated  to  admit  them. 

EpiTHEMiA,  Kutzing. 

E.  turgida,  Sm. — Not  uncommon.  KisbyPond.  Peat  Deposit, 

Horuaea.    Plentiful  in  a  pond.  Stepney  Lane. 
B.   Wegln-manii,    Sm.— Rare.      North  Humber  Bank,  Dr. 

Munroe. 
E.  Hyndmanii,  Sm.^Rare.     Peat  Deprait,  Hornsea. 
E.granrilala,  Kiltz. — Rare.  Hornsea  Mere.  Hornsea  Deposit. 
E.  Zebrti,  Kiitz. — Not  uncommon.    Hornsea  Meer.   Driffield 

River  Hull,  Wawne. 
E,  Argus,  Sm. — Rare.     Hornsea  Deposit. 
E,  alpestrh,  Sm.^llare.     Hornsea  Deposit. 
B.  proboxcidea,  Kiitz. — Local.     Tetney  Lock.     Hornsea  De- 

posit. 
E.  Sorex,  Kiitz.  — Rare.     Pond  in  Stepney  Lane,  copious. 
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Muacultu,  Kiitz. — Not  uncommon.    Brackish  marsb,  Tet- 
ney  Lock.     Timber  Pond,  "Victoria  Dock.     Ditoh  near 
Stoneferry. 
E.  conslricla,   Sra.— Rare.     Brackish  marsh,  Tetiiey  Lock. 
Brackish  Ditch  near  Stoneferry.     North  Humber  Bank, 
Dr.  Munroe. 
E.  gibba,  Kiitz, — Not  unfrequent.     Risby  Pond.     Driffield. 
Brackish  pond  near  Tetuey. 
vfntricoaa,  Kiitz. — Not  uncommon.    Riaby  Pond.    Brack- 
ish marsh,  Tctney  Lock.    Salt-water  Ditch,  Stallingbro'. 
River  Iluil,  Wawne.     Hornsea  Peat. 
marina,  Donk. — Rare.     Sands,  Hornsea. 

Cymbella,  Agardh. 

Ehrenbergii,    Kutz.  —  Not    uncommon   in  fi-esh   water. 

Hornsea  Peat.     Cottiughara.     Spring  Ditch, 
cuspidata,  Kiit£. — Not  uncommon,  but  never  abundant. 

Saltersgate.        Haripgate.       Frequent    in    gatherings, 

Cottingham, 
affinis,   Kutz. — Local.      Abundant  in  a  gathering  near 

Harrogate. 
maculala,   Kiitz. — Frequent.     Pure,  in  a  ditch  running 

from  Anlaby  to  Hessle  Road.     Beverley.     Cottingham. 

Haltenpricc.     Reservoir  Waterworks. 
Udvutica,  Kiitz. — Rare.  Rocky  stream,  Saltersgatc.  Spring 

Ditch.     Market  Weighton  Canal. 
Scolica,  Sm. — Rare.     Rocky  stream,  Salteragate-     Ditch, 

Cottingham  Roa.l. 
ventricosa,   Kutz. — Not  uncommon.      Pond,    Skirlaugh. 

Inglemire  Lane,  near  Cottingham,  pure.  Bennhigholme. 

Amphor,\,  Ehrenberg. 

I.  ovalis,  Kiitz. — Common  in  almost  every  fresh-water 
gathering ;  more  rarely  in  hrackisli  water. 

I.  affiniSf  Kutz. — Not  unfrequent  in  brackish  water.  Ditch 
near  Stoneferry.     Htmiber  Bank.     Tetney. 

!.  hyal'tna,  Ktits. — Frequent.  Himiber.  Pure  in  a  salt- 
water pool,  Grimsby. 

I.  salina,  Sm.— Not  unfrequeut.  Victoria  Dock  Timber 
Pond.     River  Hull,  near  Stoneferry. 

[.  letiera,  Sm. — Common  in  salt-water  Pools  and  Ditches. 
Dairjcoates  under  Railway  arch.  North  Humber  Bank, 
pure.     River  Hull,  near  Stoneferry.  I 

I.  eoatala,  Sm. — Bare.     Behind  the  Garrison,  Dr.  Muuroe. 

U  miTtuturima,  Sm. — Fresh  water.     Cottingham.     Beverl/y   , 

I     Parlu,  near  Woodraaucy.     Serines,  Newbald. 
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A.  H.  «.  with  capitate  extremities.    Growing  on  wall  in  a  Fa 

and  Orchid  stove. 
A.  quadrata,  Greg. — Rare.     Ascidiau  gatherings. 
A.  arenaria,  Donk. — Rare.     Santle,  Homaea. 
A.  tUtoralig.  Donk. — Rare.     Sands,  Hornsea. 
A.  rransa.  Greg, — Rare.     In  jVscidians. 

CoccoNEis,  Ehrenberg. 

C   Pediculus,    Ehr. — Very   common  in    most 

gatherings.     Pure,   Cottingham    Beck,    on    Ctadopht 
Waterworks  reservoir.     Beverley.     River  Hu]I.      Cot- 
tingham, &c. 

C  Placenitila,  Ehr. — Very  frequent,     Cottingham.     Haltei 
price.   Wawne.  Pure  on  CVarfo/*Aora,  Harrogate.  Wal 
works  reservoir. 

C.  Tkwailesii,  Sm. — Rare.  Ditch,  Cottinghara-road.   Sprii 
Newbald. 

C.  Scutellum,  Ehr. — Common  on  Oh  dophora  rupestrig.   Fill 
Flambro'  Head.      Stomachs  of  Ascidians. 

C.  diaphana,  Sm. — Rare.    Homsca  Deposit.    Brackish  ditch, 
Marsh  Chapel. 

CoscisoDiscus,  Ehrenbei^.  I 

C.  minor,  Ehr. — Rare.     Ascidians. 

C.  minor,  Kutz. — Rare.  In  a  slide  from  the  Humber  gathered 

by  Dr.  Redfem  in  1853,  and  sent  to  me  by  IVofessor 

Amott. 
C.  radiatus,  Ehr. — Common  in  Ascidian  gatherings.     Dredg- 

ingB  off  Flambro'  Head.     Rare  in  Market  Weighton 

Canal.     Rare  in  Reservoir  Waterworks,  where  the  salt 

water  unfortunately  sometimes  has  access. 
C.  eccentricus,  Ehr. — Very  common  in  Ascidian  gatherings, 

often  very  pure. 
C  Concinnus,  Sm. — Frequent  in  Ascidians,  sometimes  very 

large. 
C.  perfaratus,  Ehr.? — Ascidians.     Very  rare. 
C.  ovalis,  Roper. — Very  rare  in  Ascidian  gatherings. 
C.  Normani,  Greg. — Frequent  in  Ascidian  gatherings. 
C.  Labyrinthus,  Roper. — Very  rare  in  Ascidian  gatherings. 
C.  centralis,  Ehr. — Frequent  in  Ascidians. 

EuroDiBcus,  Ehrenbei^. 

E.  ArguB,  Ehr.— Not  unfrcquent  in  Ascidians.     DredgingB 
off  Flambro'  Head. 
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E.fuhta,  Sm. — Very  plentiful  nnd  fine  in  Aecidians. 

E,  craagus,   Sm, — Ascidian   gatherings.       Sands,    Hornsea. 

Stoncferry. 
E.  sculptus,  Sm. — Rare.     Ascidian  gatherings. 
E.  tesselatus,  Roper. — Very  abimdimt  and  line  in  Asciclians, 

sometimes  nearly  pure. 
E,  Raiftii,  Sm. — Rare.     Ascidian  gatherings. 

AcTiNOCYCLVs,  Ehrenbcfg. 

A,  undulalns,  Kiitz. — Very  frequent  in  Ascidian  gatherings. 
Stoneferry,  rare.  Dredginga  Flambro'  Head.  Filter 
Waterworks,  rare. 


Tricebatium,  Ehrcnberg. 

T.  favus,  Ehr. — Very  rare  in   Ascidians.     Single  fnistule, 

Walla  of  Victoria  Dock. 
T.  allemang,  Bailey. — Frequent  in  Ascidian  gatherings. 
T.  gtriolatum,  Ehr. — Rare  in  Ascidians. 
T.  armatum,  Roper.— Very  rare  in  Ascidians. 
T.  uwiulatum,  Brightwell. — Very  frequent  in  Ascidians. 

CrcLOTELLA,   Rutzing. 

C.  Kiitzingiana,  Thwaitcs. — Very  common  in  fresh  and 
iH-ackish  water.  Spring  Ditch.  Cottinghain.  Tctncy. 
Stoneferry.     Market  Weigliton  Canat.     Wawiic. 

C  minutnla,  Kiitz. — Frequent  in  the  Hornsea  Deposit. 

C,  operculata,  Kiitz. — Frequent  in  clear  Ditches.  Spring 
Ditch.  Cottingham.  Ripley.  Pure  in  a  Drinking 
Trough  for  Poultry. 

C.  rotula,  Kiiti. — Rare.  Market  Weighton  Canal.  Hornsea 
Deposit. 

C.  punctata,  Sm. — Very  copious  and  fine  in  a  gathering  made 
in  the  Market  Weighton  C&nal,  near  the  River  Foulney, 
attached  to  Myriophyllum  and  Potuviogeton. 

C  Dallagiana,  Sm. — Rare.  In  a  ditch  mmiing  from  Stone- 
ferry to  Sutton. 

CamptlodisccSj  Ehrenbcrg. 

C.  cottatua. — Frequent.     Spring  Ditch.     PlentifiJ  in  an  Iron 
spring,    Haltenprice.     Springs,   Cottingham.      Springs, 
^B      Newbald.     Market  Weighton  Canal.     Hornsea  Deposit. 
^HlVOL.  viii.  k 


Nob  MAM,  on  Diatomaceee. 


Hodgionn,  Sm. — Not  un&equeut  in  a  Dredging  made  off 

Flambro'  Head 
spiralis,   Sm. — Not  unfrequent  in   bcgpy   places.     Iron 

spring,  Haltenpricp,  copious.     Boggy  place,  Skirlaugh. 
eriorosits,  Sm. — Not  unfrequent  in  salt-water  Pools  and 

Ditches,    Ilumber    Banks.      Market    Weighton  Canal, 

Marflcet.  ^ 

parvttlus,  Sm. — Rare.     Ascidian  gatherings. 
decorus,  Breb. — B,are.     In  an  Ascidian  gathering. 


ScBiRELu,   Turpin. 


S.  ^eriata,  Breb. — Not  uncommon  in  fresh  and  even 
brackisii  water.      Cottinghani,      River   Hull.      Market 
■Weighton  Canal.     Wawiie  Ferry. 

8.  linearis,  Sm. — Not  unfrequent  in  frcah-water  localities,  but 
always  sparse.  Cottingham.  Beverley  Parks.  "Wawne 
Ferry.     Horasea  Deposit.     Market  Weighton  Canal. 

S.  lurgida,  Sm.^ — Verj'  rare  in  brackish  water.  River  Hull, 
northward  of  Stoneferry.  North  Humber  Bank,  Dr. 
Munroe. 

S.  spkndida,  Kiitz.— Not  frequent.  Spring  Ditch.  River 
Hull,  near  Stoneferry.     Market  Weighton  Canal. 

8.  nolnlis,  Sm. — Not  unfrequent.  Honisca  Deposit.  Cot- 
tingham.     Market  Weighton  Canal.     Stoneferry,  &c. 

8.  atriatula,  Turp.  —  Not  unfrequent  in  brackish  water. 
Stallingbro'.  River  Hull,  near  Stoneferry.  Humber 
Banks.     Market  Weighton  Canal. 

S.  Gemma,  Elu. — Very  freqnent  in  ealt-watcr  Pools.     North 
Humber  Bank.    River  Hull,  Stoneferry.     Quite  pure 
Patrington.     Breakwater  near  Hesale.     Pore  Hi 
Banks,  Mr.  Robt,  Harrison. 

S.  faatuosa,  Ehr. — Rare.     Ascidian  gatherings. 

8.  Craticula,  Ehr. — Very  rare  in  the  Hornsea  Peat  Deposit, 

8.  ovalis,  Breb. — Not  unfrequent  in  brackish  water.  Stal- 
lingbro'. Small  Ditch  near  River  Hull,  above  Stoneferry. 
Hornsea  Deposit.  Ditch  running  from  Anlaby  to 
Hessle  Road. 

S.  panduriformia,  Sm, — Not  imfrequcnt  in  fresh  water. 
Skirlaugh.  Nettleton.  Market  Weighton  Canal.  Pure 
near  Harrogate. 

S.  Brightwellii,  Sm. — Not  unfrequent  in  brackish  water, 
never    abundant.      Outlet    Hornsea    Meer.       Hoi 
Deposit.     River  ilull.     Ditch  near  Stoneferry, 
voir  Waterworks.     Market  Weighton  Canal. 
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t.  ovata,  Kiitz. — Very  frequent  in  brackish  or  fresh  water. 
River  Hull.  Skirlaiigli,  Dairycoats.  Nearly  pure. 
North  Humber  Bank.  Cottingham,  nearly  pure.  Han-o- 
gate.  Victoria  Dock  Timber  Pond. 
I.  aalina,  Sm, — Rare.  Banks  of  River  Hull. 
f.  pinnata.  Sin, — Not  uncommon  in  fresh  and  even  iji 
brackish  water,  but  never  abundant,  Risby  Pond.  Cot- 
tingham. Haltenprice.  Ditch  near  River  Hull.  Horn- 
sea Deposit. 

~""         ~  Stoncferry  Lane.    Dr.  Munroe, 

Boggy  Ditch,  Salteragatc.    "  Birk 
Ditch  at  Haltenprice. 
Boggy  Ditch,  Salteregate. 
[,  miraUa,  Breb.— Rare.   Thoniton-le-Moor,  Mr.  Robt,  Har- 
Victoria  Dock  Timber  Pond,  Dr.  Munroe. 


I.  anjfusla,  Kfitz.^Rare. 

(.  Crumena,  Breb. — Rare. 

Craggs,"  Harrogate, 

I.  ajnculala,  Sm. — Rare. 


Trvblion'ella,  Smith. 
T.  gracilis,  Sm. — Not  uncommon  in  brackish  water.     Stone- 
ferry.     Humber   Banks.      Hornsea  Deposit.      Market 

Weighton  Canal.     Very  abundant  and  Hue   in   a  small 

Ditch  northward  of  Stoncferry. 
T.  marginala,   Sm. — Not  uncommon  in  brackish  and  fresh 

water,      Stallingbro'.      River   Hull   above   Stoneferry. 

Outlet  Hornsea  Meer.     Haltenprice.     Market  Weighton 

Canal.     Pond  near  Stepney. 
T.  conglricta,  Greg. — Rare,     Ascidians. 
T.punciata,  Sm. — Rare  in  brackish  water.    Market  Weighton 

Canal.     Humber  Bank,  in  slides  sent  me  by  Professor 

Arnott,  collected  by  Dr.  Redfem  in  18D3.    Pond,  Stepney, 

Lane. 
T.  acuminata.  Sin. — Not  uncommon  in  brackish  water.     Rare 

in  fresh  water.      Ditches  near  Stallingbro'.     Cottingham. 

Timber  Ponds,  Mr,  Robt.  Harrison. 
T.  aiiffustala,  Sm. — Rare.     Market  Weighton  Canal. 

verley  Parks.   Anlaby-Road,  Dr.  Munroe.   Thornton-le- 

Moor. 
T.  ajnculala,  Greg.— Frequent  in  a  gathering,  Patrington. 
T.  Sculellum,  Sm.— Very  rare.     North  Humber   Bimk,   Mr. 

Bobt.  Harrison. 

Ctmatopleura,  Smith. 

C.  Solea,  Sm. — Very  common  in  fresh-water  ditches.      Skir- 
laugh.     Hornsea  Deposit.     Wawne.     Reservoir  Water- 
_        works.     Very  abundant  near  Cottingham. 
^       Spring  Ditch.     Beverley  Parks,  kc. 
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C.  apicitlata,  Sm. — Rare.      Cottingham. 

Pito,  Nettleton. 
C.   elliptica,    Sm. — Very   common  in   fresh-water  ditches. 

Rishy   Pond.     Wawne.      Halteupricc.      Peat    Deposit, 

Hornsea.     Cottingham.     Beverley.     Market   Weighton 

Canal.     Spring  Ditch. 


NiTZSCH  I, 


Hassall. 


N.  sigmoidea,  Sm. — Verj'  frequent  in  fresh  clear  water  ditches. 

Cottingham.    Risby  Powd.    River  Hull,  Wawne.    Spring 

Ditch,   very   abundant.     Harrogate.      Beverley   Parks. 

Haltenprice. 
N,  Breftisgonii,  Sm. — Local  but  plentiful  in  a  small  brad 

ditch  near  the  River  Hall,  above  Stoncfeny. 
N.  socialis,  Greg. — Not  uncommon  in  s  Dredging,  Flami 

Head. 

N.  inacilenta.  Greg. — Rare  in  a  Dredging,  Flarabro'  Head. 
N.  Sifftna,     Sm. — Very   frequent   in   salt   water   pools 

ditches.     Dairycoats,  under  Railway  arch.     River  Hi 

frequent.      Victoria  Dock  Piers.      Grimsby.      Timl 

Ponds,  Victoria  Dock, 
N.  speclalnlis,  Sm. — Rare  in  a  brackish   ditch  near  SI 

ferry. 
JV.  /jneam,  Sm. — Not  uncommon.  Haltenprice.  Cottinghi 

Beverley  Parks. 
AT,   tenuis,    Sm.— Very   common.      Haltenpriec.      Beverley 

Parks.      Spring   Ditch.     Nettleton.     Cottingham,  very 

frequent. 
N.   apathulata,    Sm. — Rare.      On  Breakwater   Hcsslc,    Mr. 

Robt,  Harrison.    Sands,  Hornsea.    North  Humber  Bank, 

Dr.  Munroe, 
N.  atiffularig,  8m. — Not  unfrequcnt  in  salt  water-     TimbCT 

Pond,  Victoria  Dock.    Piers,  Victoria  Dock.   Ascidii 
N.  lanceoiala,  Sm. — Occasionally  from  Ascidiaus. 
N.  Amphioxyt,  Sm. — Not  unfrequeiit,  but  always  much  mixi 

Soil,    Bemiingholmc    Carrs.       Nettleton.      Harrogi 

Cottingham,     M^awnc.     Killinghall.    Market  Weighton 

Canal. 
AT.  nvax,  Sm. — Copious  in  a  brackish  ditch  near  River  HuU^. 

above  Stoneferry.  "' 

N.  parvula  ?  Sm.  —  Not  uncommon  in  brackish  or  fresh 

Pure  in  a  Pool  at  Withcrnaea.     Victoria  Dock  Timl 

Pond.     Cottingham. 
JV,  minutuimna,  Sm. — In  a  trough  for  poultry. 
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mtrea,  Nor.  M.  S. — Very  local.     lu  a  smail  brackish  ditch  | 

near  River  Hull,  above  Stuuefeny. 
dudia,  Sra. — Very  common   in  brackish  or  fresh  water. 
Staliingbro'.     Cottingham,  very  pure,     Hiunber  Banks. 
Tetuey.  Ditch  near  Kiver  Hull,  above  Stoneferry,  abun- 
dant. Wawne.  Haltcnpricc.  Dairycoats.   Pure  iu  a  ditch 
running  from  Aulaby  to  Hcssle  Road. 
dubia  Var.  0  Sm, — Not  unconimoti  in  fresh  or  brackish 
water.     Skirlaugh,   nearly   pure.     Clay   Pit,   Ncttleton. 
Brackish   ditch   near   River   Hull.      Pond   in  Stepney 
Lane. 
bilobata,  Sm. — Not  unfrequeut  in  brackish  water.     Pure 
under  Railway  arcli,  Dairycoats.     Staliingbro'.     Small 
ditch  near  the  River  Hull.     Outlet,  Hornsea  Meer. 
I  N.   cursoria:=BacUlaria  cursaria,  Donk. — Rare.     In  a  eand- 
gathering,  llomaea. 
N.  plana,   Sm. — Not  frequeut.     Brackish  ditch  near  River 

Hull. 
N.  vifffata,  Roper. — Rare.     Saads,  HoniBe&.    Dredginga  off 

Flambro'  Head. 
N.  insiffJiis,  Greg. — Rare.     Dredgings  off  Flambro'  Head. 
N.  Cloiterium,   Sm. — Not  un&equent.      Salt  and  brackish 
water.     Humber   Banks.      MarHeet.     Grimsby.     Asci- 
diaus. 
N.  reversa,  Sm. — Rare.     Ascidians.     Ditch  near  Stoneferry. 
N.  acicularis,  Sm. — Not  frequeut.     Under  Railway  arch  at 

Dairycoats.     Cottingham,  near  Mr.  Wilson's  Grounds. 
N.  TiBitia,   Sm. — Not  uncommou.      Himiber  Bank.      Pure 

near  Marfleet  Clough. 
N.  palea,  Sm, — Not  eommou.     Cottingham.     Pure  near  the 
Waterworks,  Stoneferry. 
I JV.    curvula,    Sm. — Rare.     In    fresh    and    brackish    water. 
^         Beverley   Parks.     Ditch  running   from    Stoneferry    to 
Suttou,  Mr.  Robt.  Harrison. 

Ahpbipboba,  Ehrenberg. 

A.  alata,  Kiitz. — Very  frequent  in  brackish  water.  Humber 
Banks,  often  pretty  pure.  Marsh  Chapel.  Breakwater, 
Heesle.  Ditch  near  River  Hull,  above  Stoneferry. 
Victoria  Dock  Timber  Pond. 
A.  paludosa,  Sm. — Not  uufrequent  in  brackish  water.  Ditch 
running  from  Stoneferry  to  Sutton.  Ditch  near  River 
Hull.  Himiber  Banks.  Ditch  running  from  Anlaby  to 
^k       Heesle  Road. 
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A.  vitrea,  Sm. — HarR.     Dredgiiigs  off  Flnmbro'  Head 
A.  conatricta,  Ehr. — Very  common  iu  brackish  water. 

in  Victoria  Dock  Timber  Pond.     Marsli  Chapel.      P«» 

near   Marfleet.      Garrison   Moat.       Dairycoats,  nnder 

Railway  arch. 

A.  lepidoptera,  Greg, — Rare.     Dredgings,  Flambro'  Head. 

Amfhipleura,  Kiitzing. 

A.  pelhicida,   Kiitz. — Very   local.       Nettleton.      Very 

near  Cottingbam,  Mr.  Robt.  Harrison.  In  abundance 
Riaby  Pond,  near  a  Biibmerged  Willow  Tree.  Between 
Spring  Head  and  Cottingham,  Dr.  Munroe.  Very 
copious  and  fine.  Pond,  Botanic  Gardens.  ~ 

A.  sifftnoidca,  Sm. — Rare,     Aecidians. 

A.  danica,  Kutz. — Not  unfrequent.     Pure  near Tetney 
Pure,  Grimsby.     Humbcr  Banks. 

Navkjcla,  Bory. 

JV.  rhombmdei  Var.  |3  Sm.^inlerrvpla,  Greg — Very  rare, 
a  ditch  between  Hedon  and  Paull,  Dr.  Munroe. 
water  ditch  at  Dairycoats,  Mr.  Robt.  Harrison. 

N.   amphigomphus,     Ehr* — iNot     common.        Cotting] 
Wawiie.     Harrogate. 

JV.  tanceolata,  Kutz. — Very  local.     Very  copious  in  a  g&tl 
ing  fixim  Beverley  Parks,  near  Woodmancy. 

N.  Crassinervia,  Breb. — Not  unfrequent  in  fresh  water, 

always  much  mixed.  Ncttleton.  Saltersgate.  Cotting- 
ham.     River  Hull. 

JV.  cuspidala,  Kiitz. — Frequent  in  fresh  water.  Spring  ditch. 
Cottingham.  Hornsea  Meer.  Hornsea  Deposit.  Risby 
Pond.  Pure  in  a  Puddle  near  "  Birk  Cragg,"  Harrogate 
Haltenprice.    Stepney. 

N.  rhynchocepkala,  Kiitz. — ^Not  unfrequent,  but  never  abun- 
dant. Cottingham.  Risby  Pond,  Harrogate.  Hal- 
tenprice,    Market  Weighton  Canal. 

JV.  lAber,  Sm. — Bare.     Drwlgiogs  off  Flambro'  Head, 

N.  jirma,  Kiitz. — Not  uncommon,  but  always  miieh  mixed. 
Risby  Pond.    Cottingham.    Haltenprice,   Spring  Ditch. 

JV,  eliiptica,  Kiitz. — Very  frequent,  though  always  much 
mixed.  Hornsea  Deposit.  Springs  at  Haltenprice  and 
Newbald,  River  Hull.  Reservoir  Waterworks.  Mar- 
ket Weighton  Canal.     Cottuigham, 

JV.  ellipsis,  Sm.  M.  S. — Plentiful  in  a  gathering  from  the 
Piers,  Victoria  Dock. 

N.  Smilkii,  Breb, — Not  unfrequent  in  brackish  water  dil 
Ditch  near  River  Hull.     Ascidians. 
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N.  Smithii,  var.  ^,fusca,  Greg. — Ascidiane. 

N.  Smithii,  var,  y,  nitescens,  Greg. — Ascidiaiis. 

N.  ffoslroidea,  Greg. — Scarce.     Small  ditch  near  Stoueferry. 

\.  minulula,  Sm. — Not  unfrequent  in  lirackisli  water.  Stone- 
ferry,  Ditch  near  River  Hull.  Humbcr  Bank.  Marsh 
Chapel.     Tetney, 

N.  Jenncrii,  Sm. — Not  unfrequent  in  salt  and  brackish  water. 
Humber,  near  Stallingbro',  covering  the  mud  for  miles. 
River  Hull,  Stoneferry.  Mai^li  Chapel.  Dairycoats. 
Grimsby. 

N.  IVealii,  Sm. — Rare  in  brackish  water.  River  Hull. 
Stallmgbro'. 

N,  elegatia,  Sm.  Local  in  bracTiish  water.  Very  copious  in 
a  stinking  marsh  Tetney.  Small  ditch  near  River  Hull, 
beyond  Stoneferry. 

N.  palpebralis,  Brelj. — Rare.  Mr,  Robt.  Harrison  vide 
Smith's  Synopsis.     South  Humber  Bank,  Dr.  Munroc. 

N.  Semen,  Kiitz. — Local.  Not  unfrequent  iu  the  Hornsea 
Peat  Deposit,     Cottingham.     Risby  Pond, 

N.  affiim.'E.'ht. — Rare.  SpringDitch.  Stream  at  Cottingham, 

N.  influla,  Kutz. — Not  unfrequent  in  freali-water  gatherings. 
Wawne.  Killingliall.  Market  Weighton  Canal.  Bever- 
ley Parks.     Frequent  in  Cottingham  gatherings. 

N.  gibherula,  Kiitz. — Frequent  in  fresh  and  brackish  water. 
Risby  Pond.  Skirlaugh.  Nettleton.  Cottingham. 
Hornsea  Meer.  Hornsea  Deposit.  Copious  in  a  brackish 
marsh,  Tetney.  Ditch  near  Biver  Hull,  above  Stoneferry. 
Wawne.  Haltenprice.  Spring  Ditch.  Market  Weighton 
Canal. 

^.  ampkirhynchus,  Ehr. — Not  uncommon,  though  always 
much  mixed.  Nettleton.  Cottingham.  Skirlaugh. 
Harrogate. 

N.  producta,  Sm, — Not  uncommon,  though  always  sparse. 
Boggy  place,  Skirlaugh.  Springs  nearCottingham.  Hal- 
tenprice.    Peat  Deposit,  Hornsea, 

N.  ambiffaa,  Ehr, — Rare.  Ditch  near  Stoneferry,  leading  to 
Sutton.     Hornsea  Feat  Deposit. 

N.  Amp/iisbcena,  Bory. — Very  frequent  both  in  fresh  and 
brackish  water.  Copious  in  a  ditch  near  Stoueferry. 
Nettleton.  Humber  Bank.  Cottingham.  Marsh  Cbajiel. 
Tetney.  Copious  near  Harrogate,  Ripley.  Halten- 
price.    Market  Weighton  Canal. 

N.  aphierophora,  Kiitz.— Rare  in  fresh  water.     Haltenprice. 
Nettleton.     Hornsea  Peat  Deposit. 
^L  ttmeni,  Sm. — Local  in  brackish  water.     Stinking  marsh 
^H     at  Tetnev.     Ditch  near  River  Hull,  above  Stoneferry.        | 


1 
1 

k 


NoBMAN,  on  Diatomaeett. 

N.  jnmciulala,  Sm. — Rare  in  brackish  water.     Stnllingbi 

Marsh  Chapel. 

N.puailla,  Sm. — Not  uncoramon  in  brackish  or  fresh  water. 

Wawne.     Market  Weighton  Canal.     Small  ditch  near 

River  Hull,  above  Stoneferry .  Cottingham.    Thoratou- 

le-Moor,  Mr.  Robt.  Harrison. 

N.  tumida,  Sm. — Rare.     In  a  gathering  from  Cottingham. 

N.  dicephala,  Kiitz. — Rare.    In  a  ditcli  near  the  Farm  House 

Haltenprice.     Cottingham. 
N,  cryplocephala,  Kutz. — Very  abundant  in  almost  every  salt 

and  brackish  water  ditch.    River  Hull.    Humber  Banks, 

pure.     Victoria  Dock  Timber  Pond.     Market  Weighton 

Canal.     Dairy  coats. 
N.  badllum,  Ehr, — Rare  in  Hornsea  Peat  Deposit. 
N.  ieeinasima,  KiitE. —  Fi-equent   in   fresh-water  gathei     _ 

though  never   abundant.      Rocky  atream,   Saltersgate 

Nettleton.  Cottingham  frequent,  Hornsea  Peat  Deposit. 

Haltenprice.     Wawnc. 
N.  Hmosa,  Kiitz. — Very  scarce  in  fresh  water.     Spring  at 

Cottingham.     River  Hull,  near  Wawne. 
N.  ffennedyii,  Sm. — Rare  in  Ascidians. 
N.  Lyra,  Ehr. — Ascidians.     Dredgings,  Flambro'  Head. 
JV,  Lyra,  var.  (i,  tJreg. — Rare,  Ascidians. 
ZV.  humerosa,  Breb.  —  Not  unfrequeut  in   a  sand-w 

Hornsea.     Tetney. 
IV.  Crabro,  Ehr. — Rare,  Ascidians. 
N.  didyma,  Kiitz. — Not  unfrequent  in  salt  and  brackish  water. 

Frequent  in  a  ditcli  near  River  Hull,  above  Stoneferry. 

Marsh  Chapel  a  good  gathering.     Grimsby.     Abundant 

in  Ascidians. 
It.  binodis,  Elu-. — Very  rare  in  fresh-water  gatherings.     Be- 
verley  Parks,   near   Woodmancy,     Market    ^Veighton 

Caiiiu.     TIiomton-le-Moor. 
N.  Bombus,  Ehr. — Rare  in  Ascidians. 
N.  Sella,  Sm, — Very  local  in  fresh-water  gatherings. 

at  Newbalrl.     Cottingham  near  Springs. 
N.  Bardayana,  Greg.— Frequent  in  a  sand- gathering,  Hon 
JV.  mulica,  Kiitz. — Rare.     Posts  in  salt  wat(;r,  Dairyco&ts. 
IV.  libellus,  Greg. — Rare,  Ascidians. 
N.  relusa,   Breb. — Rare,   Ascidians.      Dredgings,    Flajubi 

Head. 
N.  apiculata,  Breb, — Rare.     In  an  Ascidian  gatliering, 
JV.  bacillaris,  Greg. — Local    in   fresh   water.      Cottioghi 

Frequent  in  a  spring  two  miles  north  of  Cottingham. 
N.foUla,  Ehr.— Ear«.     Market  Weighton  Caaul.     BeverW 

Parks. 


r  Banks, 

.^ 

^henng^^^H 
tersgateV^V 
Deposit.  ' 

■ing  at  ] 

I  water.  ^^ 


Dkuce,  on  ConfervoidetB. 


71  ■ 


N.  foTopata,  Grevillc. — Not  oommofi  in  Ascidiaua. 
JV.  lepida,  Greg.- -Very  rare  in  fresh  water,     S|jring  Ditch, 
I  N.  ^amUata,  Breb. — Rare.     In  a  eaud -gathering,  Hornsea. 

N.peclinalig,  Sm, — Rare.     S and- washing,  Hornsea. 
N,  iBftiva,  Douk. — In  a  aaud-gathcriug  from  Hornsea. 

^^^1     On  the  Reproductive  Process  in  the  Confehvoidks  (with 
^^M  part  of  Plate  VI).     By  T.  C.  D&uce,  Esq. 

r  The  Btu 


(Rend  Januair  lltb,  1860.) 


first, 
I  lah 
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The  study  of  the  reproductive  process  in  the  Confervoide* 
has  occupied  the  atteutiou  of  observera  ao  cmincpt,  that  it 
is  with  very  great  diffidence  I  venture  to  lay  before  you 
the  present  imperfect  observations ;  but  two  const  derations, 
arising  one  out  of  tlie  other,  impel  me  to  this  course.  The 
first,  that  whatever  may  be  the  real  importance  of  the  facts 
1  shall  have  the  honour  of  submitting  to  you,  they  are  at 
least  recorded  faithfiilly,  and  have  assumed  a  consistency  and 
iStreugth  1  little  expected  at  the  commencement  of  a  some- 
■*hat  desultory  course  of  study.  The  second  is,  that  as  the 
present  and  coming  season  is  favorable  for  the  observation 
of  the  resting  spores,  I  hope  to  induce  many  more  obscn^ers 
to  regard  these  organisms,  humble  in  the  scale  of  creation, 
but  ftdl  of  the  highest  physiological  interest,  and  possessed 
moreover  of  beauty  sufficient  to  reward  the  mere  searcher 
after  pretty  objects,  for  devoting  to  them  a  somewhat  leas 
desultory  attention  than  usual.  I  would  commence  the 
remarks  I  have  to  oifer  to  you  by  pointing  out  a  few  of  the 
difficulties  with  which  the  path,  is  beset  in  this  department 
of  research.  These  are  of  two  kinds ;  the  first,  pregnant 
with  snares  for  the  inexperienced  observer,  arises  from  the 
tendency  of  the  vital  protoplasm  to  pscudo-oi^anization ;  for 
it  is  frequently  overlooked  that  this  life-blood  of  the  vege- 
table world  possesses  as  great  a  tbrmative  capacity  as  Uie 
itema  of  animal  life ;  hence  are  presented  many  appear^ 
otherwi&e  unaccountable.     I  have  seen  the  contents  of  I 
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a  ruptured  cell  of  Vauclieria  aseiime  the  form  tsS  young 
encysted  fronds  of  Pediastnim  so  nearly,  that  had  I  not 
myself  seen  the  process,  I  should  have  had  no  doubt  in  so 
considering  them  ;  the  contents  uf  Cladophora  in  like  manner 
bear  an  exact  resemblance  to  young  Palmell^.  I  might  con- 
tinue the  list  of  these  fabe  appearances  j  but,  not  to  multiply 
instances,  I  would  just  remark  that  in  Spirogyra,  the  instant 
a  cell  is  injured,  or  the  density  between  the  contents  and  the 
surrounding  medium  altered,  the  spires  become  flaccid  and 
exhibit  a  disposition  to  separate  into  globular  aggregations  of 
chlorophylls,  and  around  each  will  be  found  a  transparent 
protoplasmic  layer.  As  this  becomes  inspissated,  it  ajssumes 
the  appearance  of  a  true  cellulose  envelope,  and  may  become 
produced  into  stellate  processes ;  and  thus  the  history  of  many 
phenomena  assumed  to  be  connected  with  reproduction  may 
be  elucidated,  T  have  no  hesitation  in  asserting  that  almost 
all  the  obscure  encysted  bodies  of  algologists  are  to  be 
accounted  for  in  this  wise.  Again,  in  decaying  cells,  it  is  not 
unusual  to  find  the  contents  resolved  into  a  fibro-molecnlar 
mass,  exhibiting  a  motion  very  similar  to  the  swarming  in 
Desmidece ;  tliis  is  doubtless  the  ordinary  molecular  motion, 
but  it  is  very  deceptive.  The  second  class  of  difficulties  is 
formidable  to  the  physiologist  and  practised  observer,  and 
consists  in  this  (in  the  words  of  the  authors  of  the  '  Micro- 
graphic  Dictionary'),  viz.,  the  great  apparent  diversities  that 
occur  in  the  physiological  phenomena  presented  by  what  at 
first  appear  like  identical  structures.  I  shall  not  touch  upon 
these  now  in  detail,  as  wc  shall  have  to  dwell  upon  some  of 
them  at  a  later  stage  in  our  inquiry,  but  pass  on  to  con- 
aider,  first,  the  premises  upon  which,  in  the  reproduction  of 
Confervoid  Algas,  observers  may  hope  to  arrive  at  a  right 
conclusion.     To  do  this  effectually,  we  mUst,  I   think,  first 

tlook  upon  the  distinctive  peculiarities  of  the  class  before  us, 
as  bearing  upon  the  phenomena  we  should  expect  to  find 
connected  with  their  reproduction ;  and  this  we  may  do 
without  departing  from  legitimate  analogy.  These  are  the 
extraordinary  extent  of  germ  capacity  coiiferred  by  a  single 
generative  act,  and  the  continued  nisus  to  vegetative  multi- 
plication rather  than  to  generation,  bo  long  as  favourable 
conditions  are  supplied ;  the  independent  vitality  of  the  com- 
ponent parts  of  even  the  higher  families,  and  the  complete 
individuality  of  the  phytoida  of  the  lower  j  and  lastly,  the 
great  resemblance,  both  materially  and  physiologically,  be- 
tween the  protoplasm  of  the  Algas  and  the  sarcode  of 
lower  animals.  From  these  cliaracteristica  we  may  infer, 
that  in  many  species  the  true  generative  act  would  be 
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paratively  seldom  observed ;  and  Becondly,  that  from  the 
combined  coaditioDS  of  the  nisus  towarda  gemmatioii,  and 
the  multiform  variableuess  of  the  plastic  clement  concerned 
in  these  changes,  we  should  ofteu  find  the  true  reproductive 
phenomena  obscured  by  the  differing  conditions  and  fertility 
of  resource  exhibited  by  those  of  gemmation  and  vegetative 
multiplication.  The  uniform  simplicity  of  plan,  upon  which 
these  orders  are  developed,  would  moreover  lead  us  to  expect 
a  correapondiug  uniformity  as  to  the  organs  of  reproduction 
throughout  the  group,  more  or  less  completely  differentiated, 
but  still  identical  in  function  and  purpose ;  it  will,  therefore, 
not  be  unscientific  to  consider  these,  first,  as  we  find  them  in 
the  highest  families  of  the  order,  with  the  intention  of 
inquiring  how  far  it  is  probable  that,  to  discover  the  truth, 
we  must  look  for  their  homologues  in  the  lower.  If  this 
mode  of  investigation  be  legitimate,  it  may  both  lead  to  the 
solution  of  the  problem  of  the  reproduction  of  the  Con- 
fervoid  Algie,  and,  without  pretending  to  account  for  multi- 
farious occurrences  connected  ^th  them,  may  enable  ns  to 
discriminate  between  essential  and  non-essential  phenomena. 
The  Khodosperms  I  pass  by,  as  they  possess  an  indication  of 
affinities  higher  than  any  of  the  aquatic  Cryptogamia;  and 
would  direct  your  attention  to  the  Melanosperms,  as  repre- 
sented by  the  genus  Fucus,  in  which  we  find  the  provisions 
for  reproduction  to  be  as  follows  : — First,  oosporangea ; 
second,  coQceptacles ;  third,  antheridia.  I  believe  1  am 
justified  in  asserting  that  these  several  organs  rather  appear 
to  be  evolved  u]>on  a  higher  type  than  those  of  Confervoidese 
than  to  be  so  in  reality.  It  has  been  ordained  that  the 
forests  of  the  deep  slioi^d  be  developed  upon  the  Crypto- 
gamic  type  ;  but  it  is  evident  that  the  ability  of  each  ceil  to 
prwluce  zoospores,  or  to  become  a  spore  or  antheridium, 
would  be  here  incompatible  with  the  dimensions  to  which 
these  plants  attain,  and  to  fulfil  their  purposes.  We  there- 
fore find  all  tlic  fertile  cells,  whether  gonidial,  sperm,  or 
germ,  collected  together  in  specialized  parts  of  the  organism ; 
but  the  specialization  stops  with  the  locality,  the  spores  being 
extruded,  whether  singly  or  in  octospores,  finally  without  a 
membrane,  and  afterwards  acquiring  true  cellulose  envelopes, 
after  the  manner  of  Confervoidere,      The  oosporanges  are 
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L formed  merely  by  the  breaking  up  of  the  cell-contents  of  a  ^J 
mass  of  cells  into  zoospores,  and  the  process  is  in  every  ^^M 
respect  comparable  with  that  of  the  unicellular  Algse ;  and  ^^H 
although  the  antherozoids  are  developed  from  articulated  ^^| 
^amenta,  the  antheridia  are  budded  off  from  these  in  a  ^^^| 
ihnner  similar  to  the  horns  of  Vaueheria.     I  would  alan  ^^^1 
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mention  here,  as  a  point  to  rcmenijl)er  in  connection  with  the 
procesa  m  Confervte,  thnt  the  autheridial  capsules,  though 
quickly  dissolved^  arc  detached  with  the  contained  Anthero- 
itoida.  I  hope  to  be  able  to  show  that  a  similar  process  in  all 
casentials  exists  in  Splrogyra,  and,  as  seen  by  Pringsheim,  in 
CEdogonium,  and  by  Cohii,  in  SphiBoplea  annuUiia.  I 
have  selected  this  genus  Fucus — widely  separated  from  my 
immediate  subject— because  the  relation  of  tlie  several  oi^aus 
is  indubitably  well  known,  and  the  fertilization  by  the  an- 
therozoids  often  observed.  I  shall  now  proceed  to  the 
SiphonaceoJ,  in  which  we  have  again  the  threefold  type — 
gemmation  by  zoospores,  aud  reproduction  by  spores  and 
autheridia,  as  observed  lately  in  all  its  details  by  Prings- 
heim. I  would  here  remark  upon  two  points,  viz.,  that  the 
hooklike  antheridia  aud  spores  are  both  formed  by  pouchlike 
protrusions  from  the  main  filament,  as  if  for  the  forniation 
of  branches ;  the  process  is  therefore  vegetative,  mitil  the 
shutting  off  of  the  contents  of  the  new  cells  by  septa.  I 
mention  this  here  because  the  outgrowth  of  the  fructification 
renders  the  nature  of  the  process  evident,  and  it  does  not 
seem  impossible  that  the  antheridia  may  occasionally  stop 
short  of  perfection,  and  be  converted  into  the  small  zoospores 
of  certain  Confervae,  and  that  the  spores  themselves,  up  to  the 
time  of  fertilization,  or  in  default  of  it,  may,  by  the  amount 
of  vegetative  power  inherent  in  them,  be  subdivided  into 
zoospores,  and  thus  account  for  much  of  the  confusion  at 
present  existing  between  true  spores  and  sporangia,  which 
Inat  I  have  little  doubt  true  spores  never  become.  In  tlie 
curious  Hydrodictyon,  the  formation  of  resting  spores  has 
not  been  discovered,  but  there  is  no  doubt,  from  analogy,  that 
they  exist.  There  is,  however,  one  point  to  which  I  would 
direct  your  attention,  viz.,  the  smaller  zoospores  or  micro- 
gonidia,  and,  so  far  as  at  present  known,  their  ultimate  fate; 
these,  niter  moving  for  some  time,  fall  to  the  bottom,  and 
become  encysted  in  little  green  heaps.  This  I  believe  to 
occur  in  other  of  the  ConfervEe,  and  to  be  no  less  than  an 
encysted  form  of  the  antheridial  capsules;  and  that  the 
fecundation  of  the  resting  spores  may  take  place  cither 
before  the  formation  of  the  spore  coat  at  all,  or  in  the  spring 
when  it  is  ruptured  by  their  expansion.  I  pass  over  the 
BatraehospermEe  and  Chfetophoraceje,  in  which  the  genera* 
tive  act  has  not  yet  been  witnessed,  with  one  observatiou, 
viz.,  that  if,  as  Dr.  Carpenter  has  suggested,  the  setiform 
terminal  cells  of  the  latter  he  antheridia,  a  eounectiug  link . 
would  be  formed  towards  the  lower  Confcrvoideai,  in  the  li 
degree  of   diETerentiatioo   between  them  aud   the  hook] 
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anthcridia  of  Vaucheria.  It  will  be  more  consonant  with 
my  purpose  to  consider  the  Conferraceffi  and  ZygncmaocS9 
together  as  one  class,  waiving  any  precedence  in  point  of 
classification  between  thcni  in  virtue  of  their  near  relation 
one  to  the  other  in  vital  phenomena ;  and  that  tliis  is  nearer 
than  is  generally  imagined,  I  desire  to  show,  by  weighing 
the  value  of  conjugation  (the  prominent  characteristic  of 
the  latter  family),  as  a  true  generative  act,  complete  in  itself. 
I  should  have  great  hesitation  in  propounding  an  assertion  ao 
heterodos,  if  I  were  not  backed  by  the  weighty  authority, 
Schleiden,  but  I  truly  believe  that  conjugation  is  in  no  case 
or  class  essential ;  the  obvious  and  rough  analogy  presented 
by  the  coalescence  of  two  cells  having  blinded  many  observers 
to  the  evidence  upon  the  other  side. 

In  reference  to  Spirogyra,  Schleiden  says,  "I  have  ob- 
served the  following  cases,  which  prove  how  inessential  this 
process  really  is.  Two  cells  were  combined  with  the  papilla 
of  a  third  cell,  and  thus  arose  four  spores — one  in  each  of  the 
first-named  cells,  and  two  in  the  third.  Three  cells  were 
combined,  and  the  result  was  the  formation  of  one  spore  in 
the  space  formed  by  the  three  papilla.  Again,  two  cells  were 
combined ;  there  appeared  two  spores,  and  a  third  spore  in 
the  cavity  of  the  papilla.  Two  cells  combined  together,  and 
here  a  spore  was  formed  in  each  one.  Another  instance  very 
frequently  occurred,  in  which  one  cell  that  had  a  papilla, 
which  did  not  combine  with  another,  exhibited  a  spore  formed 
within  the  cell.  Finally,  it  sometimes  happens,  although  hut 
rarely,  that  a  spore  ia  formed  without  the  cell  having  formed 
any  papilla."  This  paragraph  1  quote  entire,  because  it 
affords,  in  better  terms  than  I  could  have  described,  a  com- 
plete epitome  of  my  own  experience.  I  have  only  to  add 
that,  having  witnessed  in  many  cases  the  endocbrome  in  the 
very  act  of  transference,  I  am  certain  that  the  assertion  of 
Itsighsohn,  that  in  one  cell  the  contents  are  broken  up  into 
moving  spiral  filaments  or  antberozoids,  is  void  of  foundation ; 
in  fact,  that  observer  having  been  probably  deceived  by  an 
injured  filament,  the  disintegrated  contents  of  which  esliibited 
molecular  motion, — a  source  of  error  referred  to  in  my  intro- 
ductory observations.  The  occurrence  of  non-conjugatory 
species  in  these  Conjngatete  is  surely  sufficient  evidence ;  and 
when,  in  addition  to  this,  we  find  no  approximation  to  this 
process  among  the  multitude  of  ConfervoideBe,  so  closely  allied 
in  other  characteristics,  we  may  surely  consider  the  case 
proved  against  its  essentiality. 
^^  The  conjugation,  so  far  as  seen  among  the  Diatomacese, 
^Hbengtbens  this  view ;  for  here  we  have  the  spores  resulting 
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from  an  altered  condition  of  two  halves  of  a  single  &astnle, 
aa  in  Meloaira  and  Orthosira,  and  probably  throughout  the 
filamentous  group.  The  same  process  has  been  observed 
among  certain  of  the  Naviciilae,  in  Acnanthes,  and  other  or- 
gauisma ;  and  it  may,  I  think,  be  safely  concluded  that  if  cou- 
jnpation  were  the  process  which,  in  one  shape  or  other,  the 
student  had  to  discover  as  the  true  generative  act  among  the 
Coufervoidese,  its  essential  conditions  would  not  vary  ;  and, 
moreover,  considering  that  the  majority  of  these  organisms 
are  admitted  to  be  unicellular,  and  the  conditions  of  a  true 
generative  act  cousist  in  the  union  of  two  cells  of  different 
characteristic  endowments,  although  each  cell  may  produce 
many  by  internal  gemmation,  it  is  difficidt  to  conceive  that 
the  product  of  this  vegetative  multiplication  can  ever  result 
in  a  sperm  and  germ  cell  from  the  same  parent.  The  theory 
I  would  very  diffidently  offer  to  your  notice  is — that  as  a 
certain  definite  amount  of  germ  capacity  only  is  conferred  bj 
each  generative  act,  the  tendency  of  each  growth  by  vegctatif "" 
multiplication  is  towards  the  degeneration  of  the  organii 
This  is  evidently  true  and  palpalje  to  any  one  who  has  growff 
Confervre  in  an  aquarium, where  the  nutritive  elements  are 
not  so  abundant  aa  in  their  native  waters.  In  order,  there- 
fore, to  prolong  this  power  of  multiplication,  two  cells  com 
bine  to  produce  one,  by  the  mere  fusion  of  their  respectivB 
cell-contents ;  and  in  cases  where  two  spores  are  formed,  "' 
as  we  have  seen  not  unfreqaently  in  Spirogyra,  after 
the  contents  part  again  into  two  reproductive  bodies, 
woidd  further  venture  to  propose  that  the  germ  cells  in  these 
orders  are  very  imperfectly  differentiated,  and  that  up  to  the 
period  of  fecundation  there  is  no  real  difference  between  the 
preparation  of  the  cell-contents  for  zoospores  and  real  spores 
and  that  these  unfecundated  spores  may  become  encyst 
and  are  sporangia,  while  those  fecundated  arc,  in  all  cases, 
due  time  developed  in  the  likeness  of  their  parents, 
curious  confirmation  of  this  doctrine  here  occurs  to  me  in 
only  instance  of  conjugation,  so  called,  among  a  class 
animals  so  high  as  the  Articulata, — one  of  the  Tremal 
Entozoa,  Diplozoon  paradoxum  a  parasite  upon  the  gills  of 
certain  fishes,  which  in  its  young  state,  Diporpa,  is  destitute 
of  the  organs  of  leproductioii,  but  at  a  certain  stage  of  their 
existence  two  previously  independent  individuals  are  pai'tially 
fused  into  each  other,  and  become  one  bi-sexual  organism. 
Here  surely  we  may  conclude  that  each  of  these  Diporpse  does 
not  in  itself  possess  sufficient  germ  capacity  to  become  perfect, 
but  that  the  united  capacity  of  both  affords  the  reqi  ' 
I  nccumulativG  power ;  and  here  there  can  be  no  question 
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where  the  true  generative  act  intervenes,  as  the  phi 
occurs  in  a  class  so  highly  organized  as  to  afford  vs  unmis- 
takeable  ova  and  sperinatozoa  in  their  respective  organs. 
Upon  tliis  plan  there  is  nothing  extraordinary  in  the  occur- 
rence of  spores  in  each  cell  of  a  Conferva  (as  in  Sfnrogyra 
mirable,  and  Mougeotia  notabilis),  or  in  both  cells  of  a  con- 
jugating filament,  or  in  a  cell  to  which  the  papilla  has  not 
reached  that  of  the  one  opposite.  And  indeed,  finally,  I 
would  say  that  there  is  not  anything  remarkable  in  any 
spherical  aggregations  of  eudochrome  within  cells,  for  their 
appearance  is  often  the  precursor  of  decay  in  injuied  fila- 
ments. So  far  we  have  had  to  deal  with  facts  well  ascertained, 
however  open  they  may  be  to  difference  of  interpretation.  I 
have  now  to  present  to  you  occurrences  resting  principally 
upon  my  unsupported  observations.  These,  however,  have 
assumed  a  consistency  which,  when  coupled  with  my  previous 
con%iction  that  conjugation  is  not  the  true  reproduction  in 
Confervie,  have  made  me  deem  these  obsenations  of  sufficient 
importance  to  submit  to  your  consideration.  The  late  Pro- 
fessor Henfrey  mentions,  in  the  '  Micrographic  Dictionary,' 
as  an  abnormal  occurrence  in  Spirogyra,  the  conversion  of  the 
endochreme  in  certain  cells  into  large  colourless  zoospores ; 
this  it  has  been  my  good  fortune  to  witness  in  bo  many  in- 
stances, that  it  is  impossible  to  regard  it  otherwise  than  as 
connected  with  reproduction.  It  has  also  presented  itself  in 
CEdogonium,  and  the  pi-ocess  is  as  follows,  in  both  cases. 
The  Chlorophyll  vanishes  by  degrees  from  the  cells,  which 
become  at  last  dinphanous  ;  though  obWously  still  fidl  of  ccU- 
COUtenta,  the  characteristic  nucleus  of  Spirogyra  is  culai^d, 
and  the  protoplasmic  tlu'eads  thickened  and  connected  with 
nucleus-like  aggregations  of  protoplasm  at  the  sides  j  nuclei 
and  protoplasmic  tlireads  not  so  definitely  arranged,  bui 
still  obvious,  are  to  he  seen  in  (Edogouium,  and  the  content* 
at  last  break  up  into  the  large  colourless  zoospores  abovB 
mentioned;    these  grow  in  size,  become  spherical,   and  are 

Eidually  filled  with  a  purplish  black  eudochrome,  which  at 
t  becomes  dense,  though  evidently  granular;  and  finally 
tiie  capsules  burst  and  discharge  minute  bodies,  moving 
actively,  into  the  cavity  of  the  cell ;  although  my  power  of 
850  diameters  was  ineufficient  to  detect  any  cilia.  They  most 
resemble  the  Bpermatia  of  lichens.  This  I  believe  to  be  the 
autheridial  fimction  in  Spirogyra,  and  so  far  in  all  essentials  it 
agrees  with  the  account  of  Pringsheim  on  (Edogoniura, 
excepting  that  the  anthcridial  capsules  discliai^e  their  con- 
tents before  leaving  the  parent  cell ;  but  the  foregoing  process, 
HI  have  said,  obtains  also  in  CEdogonium,  and  is  at  first  sight 
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Y  difficult  to  reconcile  with  it.     Recollecting,  however,  that 

I  (JMogonium  the  ordinary  zoospore  is  formed  from  the  wholp 

^^^  Contents  of  the  cell,  we  may  conceive  each  characium  to  be 
^^^L  the  primordial  utricle,  full  of  antheridial  capsules,  which 
^^^1  burst  within  it,  freeing  the  atitherosoids  into  its  cavity  before 
^^^B  the  dehiBCcucc  of  the  lid.  This  process  I  hare  also  been  so 
^^^H  fortunate  as  to  witness ;  the  characium  being  foil  of  ^lobuLir 
^^^H  bodies,  and  presenting  a  totally  different  appearance  to  that 
^^^H  of  the  same  phytoid  at  a  later  stage,  when  the  antherozoiils 
^^^B  arc  swarming  up  to  the  lid,  afler  the  manner  of  the  Des- 
P  midece ;  the  only  difference  being,  that  this  aggr^ation  of  the 

antheridial  capsules  is  discharged  from  the  parent  cell  at  an 
earlier  period,  and  prorided  with  sufficient  vegetative  life  to 
enable  it  to  elaborate  the  antheridia  independently. 

It  further  appears  to  me,  that  the  generative  act  in  Con- 
ferva may,  and  probably  does,  take  place  at  all  periods  of  the 
year;  that  spores,  fonned  by  conjugation  and  otherwise  in  the 
spring,  are  fecundated  at  once  by  the  authcrozoids  after  the 
manner  I  have  named ;  whilst  in  the  summer,  in  tEdogonia 
the  vegetative  process  is  too  active  to  wait  for  the  develop- 
ment of  the  antheridia  within  the  parent  cell ;  the  cycle  of 
their  life  hurries  on,  and  th«  whole  aggregation  of  antheri- 
dial capsules  is  emitted  as  a  zoospore.  The  resting  spores 
only  attract  attention  in  the  autumn,  because  their  appearance 
is  more  distinctive,  and  they  are  provided  with  additional 
envelopes  to  enable  them  to  withstand  the  rigour  of  winter. 
Other  occurrences  there  are  more  difficult  to  account  for,  but 
the  supposition  that  the  antheridial  capsules  may  become 
encysted  for  the  winter,  like  the  resting  spores,  will  go  far  to 
explain  it,  if  it  may  only  be  received.  I  have  noticed  a 
swarming  of  minute  gonidia  in  quite  young  cells  of  CEdogo- 
niiuu,  radient  with  Chlorophylls,  these  atoms  crowded  to  one 
end  of  each  cell  as  if  to  escape ;  but  of  this  there  was  no 
probability;  and  perhaps,  although  I  do  not  speak  this  upon 
the  authority  of  further  observations,  these  represented  the 
microgonidia  of  Hydrodictyon,  hut  became  encysted  within 

tthe  parent  cells.  Pringsheim  has  noticed  that  encysted 
bodies  in  Spirogyra  produced  small  zoospores.  Now  I  have 
no  doubt  that  here  the  encysted  bodies  are  the  large  eolonr- 
less  zoospores;  the  development  of  the  antherozoids  being 
arrested  by  the  approach  of  winter.  In  Sphteropka  annulina, 
in  whicli  the  only  difference  seems  to  be  that  the  primordial 
utricle  forms  one  antheridial  capsule,  instead  of  subdividing 
into  mauy,  Cohn  has  witnessed  the  fertilization  of  the  spores 
by  the  antherozoids  resembling  exactly  those  I  have 
Spirogyra  and  (Edogouium.  In  Chlorospluera, 
I 


uDOiviaing 

the  spores  . 

ve  seeu  u\^^^ 


Druce,  on  Confervoidea. 

HeBfrey  has  described  antheridia  of  somewhat  higher  gri 
haviug  definite  tuhular  apertures,  and  diacharKitig  similar^ 
Corpusculea,  occuning  ainiultaueoiisly  with  the  resting  spores; 
■o  that  hardly  any  doubt  can  remain  here  b&  to  their  co- 
relationship.  I  should  here  mention,  that  Professor  Ilenirey 
KOggcsta  au  affinity  with  the  colourle^  zoospores  witnessed  by 
him  in  Spirogyra.  I  beg  therefore  to  dischiim  any  nppro^ 
nriatioQ  of  discovery  in  these  observations,  oidy  believing  I 
nave  been  so  fortunate  aa  to  eontiiiue  them  one  step  further. 
I  have  seen  a  similar  process  in  Clndophoi'a,  and  in  a  small 
branched  Conferva  allied  to  it :  the  capsules  were  adherent 
tlhsT  the  manner  of  those  of  (Edogonium,  excepting  that 
they  were  affixed  by  a  point  incised,  instead  of  rootlike  pro- 
eeeses ;  but  the  contents  were  freed  by  the  dehiscence  of  a 
definite  lid,  and  corresponded  in  all  other  respects  entirely. 

In  Cloaterium  monilifenim  I  have  found  the  chlorophyll 
to  disappear,  as  in  Spirogyra,  and  the  spheroidal  bodies 
rolling  to  and  fro  in  the  frustule,  filling  by  degrees  with  the 
purplish-black  cell-contents,  and  finally  bursting  into  aiM 
therosoids. 

In  the  last  number  of  the  '  Microscopical  Jonmal,'  Mtj 
Archer  baa  described  and  figured  bodies  apparently  similar 
to  those  I  have  mentioned,  in  au  abnormal  Tetmemorus,  but 
also  affirms  it  to  be  a  frequent  occurrence  in  Tetmemorus, 
Micrastcrias,  and  Eiiastrum,  and  he  has  also  seen  a  similar 
phenomenon  to  that  which  Professor  Henfrey  describes  in 
Chlorospbic/a,  in  Ciosterinm,  viz.,  the  formation  of  fiask- 
■fasped  bodies,  discharging  antherozoids,  which  in  both  cases 
are,  I  would  suggest,  the  encjsted  antheridia.  Cohn'a 
account  of  the  formation  of  the  antlieridia  and  antherozoids 
in  Volvos,  agrees  also  in  all  main  points  with  my  account  in 
Spirt^iym  and  CEdogonium.  In  (Edogoniiim  I  have  bad  the 
good  fortune  to  witness,  I  belieie,  the  actual  feeuudatiou,  a 
drawing  of  which  I  have  attempted,  which  has  at  least  the 
merit  of  having  been  drawn  from  life. 

These  are  my  facts  j  and,  if  the  interpretation  I  have 
placed  upon  them  be  correct,  they  sene  to  show  that,  in  the 
several  classes  named,  the  fnictification  attains  essentially  to 
the  same  degree  of  organization  as  that  of  the  higher  Algte; 
and  as  approximate  oecurreueca  have  been  from  time  to  time 
observed  in  almost  all  of  the  Coufcr\oid  Algie,  the  type  may 
feirly  be  considered  universal  to  the  group.  The  summary 
of  the  foregoing  is — first,  that  conjugation  is  not  the  gencra- 
tive  act  in  organisms  in  which  it  occurs,  and  not  essential,, 
;h  it  may  be  subservient  to  the  preparation  of  tni*, 
«  for  fecundation.    Secondly,  that  true  fecundated  s[>ore» 
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are  never  sporangia,  althougli  those  uniropregnatcd  may 
remain  in  the  conclitiou  of  em-yBtwi  goiiirfia,  or,  nndw 
favorable  circumBtniiOPst,  snhdivide  at  once  into  zoosporeB. 
Thirdly,  that  the  trap  B[)orea  arc  f(!cuiidiitrd  by  witlicnizoida 
deveIo{><?d  in  can&ul^a,  at  first  themselves  motile,  and  afttr- 
warda either  inside  the  piirent  cell,  as  in  Spirog;yra,  or  outwde, 
as  generally  in  (Edogmiimn,  freeing  their  contents  either  by 
the  rupture  of  the  eeU-wall  or  the  dehiscence  of  a  deiinite 
lid.  Fourthly,  that  the  autheridia  may  become  encysted 
in  the  autumn,  as  well  as  the  resting  spores,  and  impregnao  I 
tion  take  place  either  before  the  formation  of  the  envelo 
of  the  spore  in  the  autunm,  or  in  the  spring,  when  these 
mptured.     (See  Plate  VI.) 

In  conclusion,  1  am  conscious  how  little  I  have  performed 
towards  the  fiilfilment  of  my  programme  at  the  outset,  and 
how  easily  I  may  be  condemned  upon  my  own  premises;  but 
I  proposed  it  to  myself  rather  as  an  indication  towards  right 
investigation,  than  with  any  hope  of  completing  it  myself  on 
the  present  occasion.  Finally,  I  lay  claim  to  very  little  novelty 
in  the  foregoing  obsenations,  ray  object  having  been  rather 
the  attempt  to  consolidate  and  connect  together  facts  already 
known,  than  to  proclaim  a  new  thing ;  and  I  do  desire  to  call 
the  attention  of  microscopists  who  have  no  special  study,  to 
these  lowly  organisms,  not  merely  that  it  is  a  favorable 
field  for  rescnrdi,  nff'rriii;;  the  rhurni  of  novelty  and  ever- 
changing  beauty,  but  also  because  the  study  is  full  of  the 
highest  physiological  interest;  for  from  unicellular  orgauiBiiiB 
is  there  the  greatest  chance  of  discovering  the  great  fojulart 
mental,  and  as  yet  hidden,  laws  of  life. 
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"  In  accordance  with  annual  custom,  the  Council  have  to 
nakc  the  following  report : 

The  number  of  members  reported 
at  the  last  anniversary  was     .     .     .     276 
There  have  becu  since  elected      .       28 

Making  a  total  of      ....     304. 
This  number  has  to  be  reduced  by — 

Deceased 7 

Withdrawn 12  =  19 

Leaving  a  final  total  of    .     .     .     285  as  the  present 
number  of  members  of  the  Society. 

"The  Library  has  been  increased  by  about  160  works, 
including  aerials — chiefly  presents ;  77  of  them  consist  of  eata> 
logues  of  objects  of  natural  history,  presented  by  the  Trusteea 
of  the  British  Museum  ;  14  others  have  been  purchased  with 
afuud  arising  out  of  the  sale,  to  members,  of  the  early  '  Trans- 
actions,' at  a  reduced  price,  which  fimd  it  is  intended  shall 
be  applied  solely  to  the  supplying  the  Lil)rary  with  such 
works  as  it  may  be  thought  desirable  to  add  to  it.  There 
atill  remains  a  considerable  surplus  available  for  this  pur- 


"  The  collection  of  objects  also  has  received  maiiy  additions.  1 


"  The  arrangements  for  the  distribution  of  the  '  .loumal '  I 
Untinue  the  same  as  last  year." 


Auditori^  Rqmrl. 
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SoL-IETV. 

"  Since  the  last  Report,  gome  valuable  additions  have  been  I 
made  to  the  Librar}',  coruprtaiiig  sixteen  volumes,  aud  I4S  * 
pamphlets  presented,  aud  aixteeu  volumes  purcliasedj  or 
exchuiged  for  old  numbers  of  the  '  Transactions '  or 
'  Journal.'  The  whole  of  the  books  in  the  Library  have  been 
examined ;  fifty-six  volumes  have  been  bound ;  the  collection 
of  pamphlets  has  been  classified,  and  bound  in  five  volumes; 
and  a  catalogue  of  the  whole  lias  been  prepared,  printed,  and 
presented  with  the  '  Journal '  to  the  members. 

"  The  Committee  draw  especial  attention  to  the  presenta- 
tion by  W.  S.  Sullivantj  of  the  United  States,  of  seven  works 
on  Mosses,  &c.;  aud  to  seventy-seven  numbers  of  the  British 
Museum  publications,  by  the  Trustees. 

"  Tlie  Committee  trust  that  arrangements  will  be  made  at 
an  early  period  to  provide  accommodation  lor  the  books  in 
the  rooms  they  at  present  occupy,  so  as  to  be  more  available 
to  the  members- 

"  In  conclusion,  they  strongly  recommend  that  the  follow-  1 
ing  works  should  be  added  to  the  Library  as  soon  as  possible:  I 
'Der    Orgauismus    der    Infuaionsthiere,'  by  Dr.  P.  Stein; 
'Die  Kieselschaligen  BaciUarien,'  by  F.  T.  Kutzing;  '  Mikro-  \ 
geologic,'  by  Dr.  C.  G,  Ehrenberg. 

"F.  C.  S.  Roper. 
Geo.  E.  Blenkins. 
J.  !I.  RoBEUTS. 

R.  J.  FAaBANTS." 


The  President  delivered  the  tbllowiug  address ; 

TAe  FaESi  dent's  Addhess/u}- 1860. 

By  Dr.  Lankebter. 

Ubntlemen, — It  gives  me  great  pleasure  to  address  you  at  1 
the  close  of  my  term  of  presidency,  after  you  have  heard  ' 
the  Reports  of  your  Council  and  Treasurer,  and  which  repre- 
sent our  Society  iu  a  condition  which  commands  om-  mutual 
congratulations.  At  the  present  we  have  a  larger  number  of 
members  than  at  any  previous  time  in  the  history  of  our 
L^ociety.     However  much   wc  may  regiet  the  witlidrawal  otJ 
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some  of  our  members,  the  ELddition  to  onr  numbers  i 
than  compensates  for  ttie  loss.  It  is,  however,  always  a 
pwnful  task  on  these  occasions  to  have  to  reflect  that  oar 
numbers  are  diminished  by  the  liand  of  death.  During  the 
past  year  seven  of  our  members  have  been  thus  removed,  and 
amongst  them  you  will  recognise  some  of  the  earliest  and 
most  active  members  of  our  Society.  They  are  Mr.  J.  N. 
Furze,  Professor  Henfrey,  Mr.  Andrew  Boss,  Mr.  E.  Speer, 
Mr.  W.  Stuart,  Mr.  Richard  Taylor,  and  Dr.  H.  Rees. 

Some  of  these  gentlemen  demand  from  me  more  than  a 
passing  notice  j  and  I  would  first  refer  to  Professor  Henfrey, 
whose  death  at  an  early  age  we  have  not  only  to  deplore  aa  a 
loss  to  ourselves,  but  to  science  generally.  Although,  from 
disease  of  the  lungs  contracted  in  youth,  he  was  never 
robust,  he  yet  by  unceasing  industry  acquired  for  himself  a 
European  reputation.  He  was  originally  intended  for  the 
medical  profcssiou,  and  studied  at  Bartholomew's  HoBpital ; 
but  the  state  of  his  health  induced  him  to  abandon  the 
arduous  duties  of  practice,  and  devote  himself  entirely  to 
science.  The  branch  of  study  to  which  his  tastes  led  him 
was  that  of  botany,  and  in  tbis  science  more  particularly  be 
attained  hia  great  distinction.  One  of  his  earUest  works  was 
on  '  Anatomical  Manipulation,'  which  he  wrttte  in  con- 
junction with  Mr.  Alfred  TuLke;  this  was  published  in  IS-W, 
About  this  time  he  was  appointed  Botanist  to  the  Geological 
Survey  of  the  Uuited  Kingdom  j  he  held  this  post  but  for  a 
short  time.  He  was  subsequently  apiwiuted  lecturer  on 
Butany  at  the  Middlestex  Hospital,  and  at  the  St.  George's 
Hospital  School  of  Medicine.  In  1817  he  published  his 
'Outlines  of  Structural  and  Physiological  Botany;'  this 
work  was  illustrated  by  plates  executed  by  himself.  Several 
of  these  plates  were  devoted  to  the  illustration  of  the  micro- 
scopic structure  of  plants,  and  were  faithful  rcpi-cscntalions 
of  his  own  observations.  He  had  at  this  time  carefully 
investigated  the  views  of  Schleidcn  and  Hugo  von  MoluJ 
on  the  cytoblast  and  primordial  utricle,  and  his  work,  at  HiiSm 
time  it  was  published,  was  a  faithful  epitome  of  the  varioiB*" 
observatious  that  had  been  made  on  the  histologj*  and 
development  of  vegetable  tissues.  This  work  laid  the  founda> 
tiona  of  one  much  more  esteoded  and  complete,  which  he 
afterwards  published  in  18;'i7,  with  the  title,  'An  Elomeo-. 
tary  Course  of  Botany,  Structural,  Physiological,  i 
Systematic ;  with  a  brief  outline  of  the  Geographical  i 
Geological  Distribution  of  Plants,'  This  work,  which  giv* 
the  most  complete  view  of  the  histology  and  dcvelopmeat  <| 
plants  in  our  laueu^e,  contains  a  large  nmount  of  origii^ 
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matter  on  tbe  development  of  the  cells  of  plaDts,  and  the 
phenomena  of  reproduction,  more  especially  amongst  the 
lowest  forms  of  plants.  Between  the  publication  of  these 
two  worksj  he  devoted  the  larger  portion  of  his  time  to 
microscopic  observations,  and  he  published  several  papers  on 
these  subjects  in  tlic  '  Transactions  of  the  Linuean  Society/ 
the  '  Annals  and  Magazine  of  Natural  History,'  and  in  the 
Reports  of  the  British  Association.  The  subject  to  which  he 
I  gave  the  largest  share  of  his  attention  waa  the  nature  of  the 
h  flanges  which  go  on  during  the  process  of  the  imprecation 
^Of  the  ovide  in  the  Phanerogamia,  Schleideu  liad  opposed  the 
jiew  of  Amici,  that  the  embryo  is  developed  from  an  "  em- 
bryonic vesicle  "  contained  within  the  "  sac  of  the  emhiyo,'* 
and  miuntained  that  it  was  formed  within  the  polleu-tube. 
Henfrey,  trum  an  early  period,  maintained  the  correctness  of 
thfi  first  view  of  Araiei,  and  miidc  a  great  number  of  obser- 
vations on  the  subject.  The  whole  of  that  part  of  Professor 
Heufrey's  work  devoted  to  the  histology  and  reproduction  of 
plants  is  well  deserving  the  study  of  those  engaged  in  the 
microscopic  investigation  of  the  structure  and  formation  of 
plants.  Mr.  Ilenfrey  contributed  two  papers  to  the  Transac- 
tions of  our  Society — one  in  the  fourth  volume  of  the  now 
series,  "  On  some  Fresh-water  Confenoid  j\lgte  new  to  Great 
Britain;"  aud  one  in  the  seventh  volume,  "  On  Chlorosphajra, 
a  new  genus  of  Unicellular  Fresh-water  Algfe."  It  was  in 
aueh  papers  as  these  that  he  displayed  bis  careful  habits  of 
'  observation  with  the  microscope ;  and  had  his  life  been  spared, 
we  might  have  expected  &om  him  large  contributions  to  our 
present  knowledge  of  microscopic  organisms.  During  the 
last  five  years  of  liis  life  he  waa  occupied,  in  conjunction  with 
Dr.  Grifhtha,  in  the  laborious  task  of  compiling  and  editing 
the  ' Micrograph ic  Dictionary.'  Mr.  Henfrey  undertook  the 
whole  of  that  part  of  the  work  which  related  to  the  micro- 
scopic structure  of  plauts.  The  value  attached  to  this  great 
work  was  indicated  by  the  speedy  demand  for  a  new  edition, 
which  was  completed  j\iat  previous  tt)  the  death  of  Mr. 
Henfrey.  We  have  here  treasured  up  all  that  had  been  done 
for  the  advance  of  botanical  science  by  the  aid  of  the  micro- 
scope ;  and  our  friend  could  hardly  have  left  behind  him  a 
more  fitting  monument  of  his  industry  and  appreciation  of 
microscopic  inquiry,  than  his  own  contributions  to  this  eom- 
preheusive  volume. 

But  besides  these  labours  baring  more  especial  reference 

to  our  specialty,  ilr.  Henfrey  produced  many  other  valuable 

works.     In  1853,  he  wrote  a  volume  on    "The  Vegetation  of 

L^urupe,'  being  an  account  of  the  disli-ibutiou  of  the  princi(« 
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pal  forms  of  plaiit§  found  in  Europe.  The  geography  of  pi 
found  in  )iim  an  able  expoueut,  and  he  constructed  the  r 
and  wrote  the  letterpress  on  the  distribution  of  pUuits,  m 
'Jolinston's  Physical  Atlas/  He  also  further  contributed 
to  make  this  subject  popularly  understood,  by  translating 
&om  the  (Jerrnan,  Professor  Schouw's  '  Earth,  Plants,  and 
Man.'  His  acquaintance  with  German  botanical  Uteratore 
was  extensive,  and  he  translated  into  English  Schleiden'i 
'  Lectures  on  the  Biography  of  Plants,'  and  Alexandec 
Braan'a  '  Rejuvenescence  in  Nature,'  a  somewhat  speci  " 
tive  but  interesting  volume,  published  by  the  Bay  Society. 

Although  he  had  not  the  gift  of  free  speech,  his  eari 
d;?sire  to  impart  ull  he  knew,  rendereil  him  a  popular  teacl 
in  his  class ;  and  when  the  late  Professor  Edward  Forbes 
resigned  his  chair  at  King's  College,  he  waa  appointed  Pro- 
fessor of  Botany  in  his  place.  Besides  being  a  member  of 
our  own  Society,  he  was  a  Fellow  of  the  Royal  and  Liunean 
Societies,  and  hod  the  appointment  of  Examiner  in  Natui'al 
Science  at  the  Royal  Military  Academy  at  Woolwich,  and  at 
the  Society  of  Arts.  He  was  of  a  retiring  and  amiable 
disposition,  and  sincerely  beloved  by  all  those  who  knew  him 
in  private  life.  He  fought  a  brave  tight,  and  is  a  bright 
example  of  what  a  hrm  will  can  do  amidst  the  feebleness  of 
habitual  indisposition. 

In  Mr.  Andrew  Ross  the  Society  has  lost  one  of  ita  original 
members,  and  one  who  has  had  no  little  share  in  bringing 
the  microscope  to  its  present  perfect  state.  He  was  an 
optician  by  profession,  and  laboured  with  Pritchard,  Goi ' 
Holland,  and  others,  to  bring  the  simple  microscope  to 
fection,  before  Mr.  Lister  had  made  his  great  discovery  of. 
combination  of  achromatic  glasses  in  a  compound 
ment.  Mr.  Ross  was  one  of  the  earliest  makers  who 
prehended  Mr.  Lister's  principles,  and  carried  them  \jA 
practice  in  the  manufacture  of  compound  achromatic  ii 
ments.  The  perfect  success,  however,  of  these  glasses 
attended  with  a  defect  which  iu  some  measure  was  a  drai 
back  to  their  usefulness.  This  arose  from  their  use  in 
exammation  of  objects  covered  with  thin  plates  of  talc  or 
glass,  as  the  corrections  for  uncovered  objects  were  found  erro- 
neous for  those  which  were  covered.  Mr.  Ross  discovered  the 
means  of  correcting  this  defect,  which  consisted  in  separating 
tiie  anterior  lens  of  the  combination  from  the  other  two, 
such  a  way  that  it  could  be  brought  further  or  nearer 
them,  according  to  the  necessity  of  the  case.  An  account 
this  discovery  and  its  application  will  be  found  in  the 
first  volume  of  the  'Transaction  of  the  Society  of  Arts,' 
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lishcd  in  1837.  This  method  of  correcting  for  covered  and 
uncovered  objects  i§  applied  to  all  our  better  object- glassca, 
luid  has  siuci^  received  aooie  iniprovemeuta  at  the  suggestion 
of  Mr.  Powell.  Mr.  Kobb  has  lUso  from  time  to  time  added 
itnproTcmcnts  to  the  general  structure  of  the  compound 
microscope,  and  suggested  a  variety  of  modificatious  in  its 
accessory  apparatus.  If  we  are  more  indebted  to  him  for 
his  practical  talent  as  a  meclianician,  it  was  not  because  he 
had  not  the  ability  to  contriliute  to  the  literature  of  his  pro- 
fession. We  have,  in  fact,  trom  his  pen  one  of  the  best 
articles  that  ever  appeared  on  the  microscope.  This  article 
waa  coniributcd  to  the  'Penny  Cyclopiedia,'  in  1839,  and  is 
more  or  Icsa  the  foundation  of  most  practical  treatises  written 
since  that  time.  Besides  this  masterly  article,  and  the  paper 
111!  eady  referred  to,  I  am  not  aware  that  Mr.  Ross  has  con- 
tributed anything  to  the  literature  of  the  microscope  ;  hut 
these  must  ever  give  him  a  place  amongst  those  who  asso- 
ciated with  Joseph  Jackson  Lister,  and  assisted  to  make  the 
compound  achromatic  microscope  the  great  instrument  of 
research  it  is  at  the  present  day. 

Those  who  have  been  in  the  habit  of  attending  the  scientifio 
societies  of  the  metropolis  during  the  last  twenty  years  will 
all  recollect  the  intelligent  and  l)eniguant  face  of  the  late 
Mr.  Richard  Taylor.  Although  for  the  last  few  years  he  had 
withdrawn  from  the  activity  of  London  life,  his  decease 
did  not  take  place  till  the  beginning  of  last  year,  and  he  con- 
tinued a  member  with  us  till  his  end.  Mr.  Taylor  was  not  so 
well  known  as  a  man  of  science,  as  be  was  as  a  man  of  letters 
who  sympathised  with  men  of  science.  lie  was  a  scholar, 
and  cultivated  that  class  of  literature  which  led  him  to  regard 
with  e8]>ecial  interest  the  progress  of  uatuntl  science.  He 
was  especially  associated  with  those  who  cultivated  natoml 
history,  and  was  for  many  years  a  joint  editor,  as  well  as 
printer  and  publisher  of  the  'Annals  and  Magazine  of  Natural 
History.'  He  also  edited  four  volumes  of  Scientific  Memoirs, 
which  were  published  by  him  from  1838  to  1846,  containing 
translations  of  valuable  scientific  papers  from  the  French  end 
German.  He  was  also,  iu  conjunction  with  the  late  Mr. 
Richard  Phillips,  the  editor  of  the  '  Philosophical  Maga- 
zine,' from  1827  to  1832.  These  varied  labours  in  connection 
with  the  literature  of  science,  constitute  for  him  a  strong 
claim  to  our  remembraucc  and  gratitude.  His  connection 
with  the  Linnean  Society  was  more  close  than  with  any 
other,  and  he  acted  for  many  years  as  the  Assistant  Secretaiy 

_ef  that  Society. 

^1  Th,t  death  of  Mr.  Furze  is  one  that  must  have  caused  grei 
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^^^H  pain  and  surprise  to  many  of  the  mcmberB,  He  iraa  a 
^^^^B  in  the  prime  of  life,  and  carrying  on  a  lorji^e  and  bui 
^^^V  business ;  but  in  the  midst  of  all  ho  found  time  to  (.-ulti 
^^^V  a  taste  for  microscopic  research.  Without  contributing  to 
^^^V  our  Transactions]  he  took  a  great  interest  in  our  proceeding; 
^^^B  and  the  intelligence  and  energy  with  whieh  be  cultivated  tbe 
^^^1  microscope,  as  an  instrument  of  research,  must  have  done 
^^^1  much  to  recommend  its  use  amongst  a  large  circle  of  bis  friends 
^^^  and  ac<iuaintance.  I  accidentally  had  a  proof  of  this  some 
^^^  years  ago,  when  visiting  a  village  by  the  sea-side,  in  the 
county  of  Suffolk,  where  1  found  Mr.  Furze  bad  been  staying 
for  a  few  weeks  before  I  had  arrived.  I  had  not  long  been 
there  before  I  heard  of  the  impression  he  had  produced  on  the 
mindn  of  the  villagers  hy  his  daily  demonstrations,  upon 
the  sea-shore,  of  the  microscopic  structure  of  the  creatures 
with  which  the  coast  abounded.  I  have  often  thought  that 
this  would  form  the  subject  for  a  picture  to  a  painter 
of  the  nineteenth  century — a  naturalist  eshibiting  the 
wonders  of  animal  structure  through  a  microscope  to  a  rural 
population.  By  such  pictures  the  gi'eat  history  of  on 
aation  might  be  told. 

Mr,  E.  Speer,  though  not  a  contributor  to  our  Transactii 
was  deeply  impressed  with  the  value  of  the  microscope  aa  __ 
I  instrument  of  research;  and,  in  the  hope  of  alleviating  humsa 
I  distress  by  its  agency,  presented,  before  his  death,  a  magnifi- 
I  cent  instrument,  made  by  James  Smith,  to  the  Hospital  for 
I       Conaumptiou  and  Diseases  of  the  Chest. 

I  would  now  call  jour- attention  to  the  state  of  our  library. 
Since  I  addressed  you  last  year,  several  works  have  been 
purchased,  and  others  have  been  presented ;  so  that  we  have 
altogether  186  complete  volumes,  with  about  140  pamphlet* 
and  papers  of  varioiis  kinils.  Although  the  number  of  btwks 
is  not  large,  they  present  a  tolerably  complete  q>itonie  of  the 
literature  of  the  microscope  in  our  own  language.  A  catfr^. 
logue  of  those  works  has  been  prepared  hy  the  Library  C 
mittee,  and  was  published  in  the  Transactions  for  the 
year ;  separate  copies  have  also  been  printed  for  the  ubc 
r  the  members,     A  glance  at  this  catalogue  reveals  to  us  the 

curious  fact  that  the  literature  of  the  microscope  has  had  two 
distinct  periods ;  the  first  period  may  he  said  to  commence 
with  the  establishment  of  the  Royal  Society,  in  16''0.  From 
this  time  to  the  latter  end  of  the  eighteenth  century, 
'Philosophical  Transactions'  abound  with  papers  and 
devoted  to  the  structure  of  t!ie  micmseope  and  obserral 
by  its  aid ;  and  it  is  on  this  account  that  I  think  it 
be    most    desirable    that    tlie    members   of   this    fi 


rural 

m 

iman         I 


The  PrtsidetLt's  Address. 

should  Iiave  the  opportunity  of  consulting  these  preciou»  I 
volumes  in  our  own  library.  The  works  that  were  the  I 
result  of  this  activity  are,  I  beliei-e,  tolerably  completely 
represented  in  our  catalogue.  The  first  to  which  I  would 
call  your  attention  is  the  '  Micrographia '  of  Robert  Hooke, 
published  in  1665,  and  wliich,  considering  that  it  was  the 
first  work  devoted  to  the  literature  of  the  microscope, 
is  a  perfect  marvel.  Its  illustrations  and  the  sound  obaer- 
vations  of  the  author  may  be  studied  with  advantage  at 
the  present  day.  This  was  followed  by  the  works  of  Grew 
and  Malpighi  on  the  Anatomy  of  Plants.  Although  Malpighi 
was  a  foreigner,  his  works  were  published  by  the  Royal 
Society  of  London ;  they  consisted  mostly  of  papers  which 
had  appeared  in  the  '  PIdlosopbical  Transactions.'  He  waa 
the  first  to  observe  the  passage  of  the  blood  thrmigh  the 
capillary  vessels,  and  his  works  otherwise  abound  with  sound 
observations.  In  1675  the  communications  of  another  dis- 
tinguished foreigner  commenced  in  the  'Philosophical  Trans- 
actions;' and  we  may  claim  Leeuwenhoek  almost  as  an  Englisli 
writer.  His  collected  works  will  be  found  in  our  library,  and 
contain  an  astonishing  variety  of  observations  on  animal  and 
vegetable  structure.  Duiing  this  century  Swammerdam  wrote 
his  treatises  on  insects,  and  made  many  curious  observations 
with  the  microscope  on  the  generation  of  the  frog  and  other 
animals. 

These  reseaichea  bring  us  over  the  seventeenth,  and  carry 
us  OD  to  the  commeuccment  of  the  eighteenth  century.  Here 
we  meet  with  the  investigations  of  Trcmblcy,  on  the  Hydra; 
of  Lyouet,  on  the  Caterpillar  of  the  Goat-moth;  and  of  Spal- 
lanzani,  on  a  variety  of  subjects.  The  latter  was  the  first  to 
maintain  the  independent  animal  nature  of  the  Infusoria,  and 
contributed  a  large  number  of  obser^'ations  on  the  function 
of  animal  impr^nation.  The  works  of  Baker  and  the  two 
Adamses  close  the  labours,  as  far  as  our  library  will  indicate 
them,  of  the  eifjhteenth  century,  on  microscopic  subjects. 

If  we  now  tuni  over  the  pages  of  our  catalogue,  we  in  vain 
look  for  the  continued  activity  of  the  preceding  period.  Ob- 
servers seemed  to  think  the  microscope  had  done  all  for 
scieuue  that  could  be  accomplished  by  its  aid.  It  is  true,  the 
instrument  was  not  forgotten.  There  were  those  who  believedj 
if  its  jKJwers  could  be  incn^asedj  much  more  might  be  done  by 
its  aid.  Brewster,  Pritchard,  Goring,  TuUey,  and  others, 
worked  at  the  construction  of  lenses,  in  the  faith  that  more 
might  be  afcompliahed   by  its   aid  than  hud  hitherto  been 

ipposed.     Here  and  there  observers  were  working  unnoticed. 

ibcrt  Brown  wjts  laying  the    foundation  of  the  science  of  J 


90 


The  Pretidcnft  Addren. 


^^B  90 

^^^^1  Histology  and  the  laws  of  development  in  relation  to  tlie  Tege- 
^^^V  table  kingdom,  and  Elireuberg  was  studjiug  the  forms  of 
^^^^  iiifusorial  animalcules  in  every  part  of  the  world.  It  was  not, 
r  however,  till  the  production  of  Mr.    Lister's   paper  in  the 

I  *  Philosophical  Trausactions,'  in  1828,  that  a  new  impetus 

^^^  was  given  to  microscopical  research,  aud  a  literature  sprung 
^^^L  up  unrivalled  in  the  past  history  of  the  microscope.  It  would 
^^^H  be  impossible  for  me  here  to  attempt  to  analyse  this  literature. 
^^^F  It  includes  investigations  with  the  microscope  in  ever;-  branch 
^^^  of  natural  science.  It  contains  observations  on  the  forms  of 
r  crystals,  plants,  and  animals ;  it  embraces  the  highest  gene- 

I  raliaations  of  physiological  science,  and  includes  countless  iu- 

^^^^  vestigations  into  the  origin,  forms,  and  modes  of  growth  of 
^^^K  organs  and  the  ultimate  parts  of  organs  of  both  plants  aud 
^^^H  animals.  Altogetlier,  it  forms  an  assemblage  of  facts  and 
^^^F  reasonings  the  most  imposing  that  has  ever  been  presented 
^^^^  to  the  human  mind  in  the  same  space  of  time  in  the  whole 
history  of  science.  To  increase  the  stock  of  this  literature,  to 
render  it  accessible  to  all  inquirers,  and  to  make  it  the  means 
of  educating  future  observers  by  the  aid  of  this  inatrmneB^_ 
will,  I  hope,  be  one  of  the  constant  aims  of  this  Society. 
From  the  Library  let  us  turn  to  the  Aluseum.  It  secE 
me,  when  we  consider  the  little  cost  and  facility  of  ket_ 
microscopic  objects,  that  t>ie  development  of  the  Museum" 
should  be  more  an  object  of  attention  than  it  has  ever  vet 
been  to  the  Society.  The  whole  collection  of  objects  amounts 
to  six  hundred  and  sixty-three,  seveuty-thrce  of  which  have 
been  added  during  the  past  year.  If  dlustrated  works  arc  a 
source  of  instruction,  and  important  as  enabling  one  inquirer 
to  understand  tlie  >iewB  of  another,  tliere  can  be  no  doubt  that 
pro])erly  named  specimens  are  of  mure  importance.  This  is 
especially  the  case  with  tlie  forms  of  minute  animals  and  plants 
which  are  deBcribed  from  time  to  time  by  different  authors.  If 
collections  of  species  named  by  authors  could  be  obtained  trom 
those  who  have  first  described  them,  they  would  be  of  great 
value  for  reference  in  all  time  to  come.  When  we  consider 
that  the  number  of  specimens  in  our  Museum  is  not  so  great 
as  those  offered  in  the  lists  of  those  who  vend  these  objects,  aud 
that  their  maximum  value  is  not  twelve  pouuds,  I  would  sug- 
gest that  we  shoidd  do  one  of  two  things — either  abandotk 
the  idea  of  a  collection  altogether,  or  place  it  in  a  positiou 
more  worthy  the  credit  and  dignity  of  the  Society. 

Let  me  now  call  your  attention  to  the  work  of  the  Society 
during  the  past  year.  Having  been  hastily  summoned  to 
quit  our  apartments  in  Regent- street,  at  the  begimiiug  of  the 
year,  and  not  having  a  place  to  meet  in  at  the  commence- 
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'  uent  of  the  acssion,  tlic  council  have  found  it  convenient  * 
curtail  the  number  of  our  meetings;  so  that  during  the  past 
year  we  have  held  but  seven  meeting,  including  the  soiree  at 
the  Soutli  Kensington  Museum,  and  the  annual  meeting  on 
the  16th  of  February.  Perhaps  I  may  be  allowed  to  say  a 
word  or  two,  first,  with  regard  to  the  soirre.  From  the  cir- 
cumstance of  the  council  having  determined  to  hold  this  an- 
nual gathering  in  the  extensive  rooms  of  the  Museum  at 
South  Kensington,  which  were  placed  at  their  disposal  by  the 
Committee  of  Council  on  Education,  it  was  one  of  the 
largest  meetings  of  the  kind  that  had  ever  been  seen  in  the 
metropolis.  About  three  thousand  persons  were  present,  and 
the  display  of  microscopes,  and  their  accessory  apparatus,  was 
*  Buch  as  had  never  been  got  tofcether  before,  I'pwards  of 
'  three  hundred  microscopes,  exhibiting  all  the  forms  and  ap- 
plications of  the  instriunent,  were  displayed.  Although  this 
exhibition  of  the  instrument,  and  the  assemblage  of  so  targe  a 
number  of  patrons,  might,  consistently  with  the  objects  of 
your  Society,  have  been  purchased  by  a  considerable  outlay  of 
funds,  it  must  be  gratifying  to  you  to  hear  that,  by  the  judi- 
cious arrangements  of  your  council  and  the  liberality  of  indi- 
vidual members,  this  immense  meeting  has  not  only  not 
entailed  on  your  funds  any  loss,  but  that  you  have  been 
[  gainers  by  it  to  a  flight  amount. 

As  the  ordinary  meeting-nights  of  the  past  year  have  been 
imly  six,  including  the  first  meeting  of  this  year,  you  will  not 
be  surprised  to  learn  that  only  ten  papers  have  been  read. 

The  first  paper  was  by  Dr.  Bowerbank,  "  On  the  Organiza- 
tion of  Graiitia  ciliaia,"  and  contained  a  more  detailed  ac-  ' 
count  of  the  structure  of  this  curious  member  of  the  sponge 
family  than  had  hitherto  been  published.  To  Dr.  Bowerbank 
belongs  the  credit  of  having  studied  this  interesting  family  of 
organized  beings  in  the  most  exhaustive  manner ;  and  it  will 
be  gratifying  to  all  present  to  know  that  he  is  now  preparii^ 
a  complete  monograph  of  the  British  forms  of  sponges,  whicb 
will  be  published  by  the  Ray  Society  for  the  year  1861. 

Our  next  paper  was  one  "  On  Diatomaccce  collected  in  the 
United  States,"  by  Arthur  M.  Edwards,  Esq.  Besides  thia 
paper  from  the  other  side  of  the  Atlantic,  we  have  had  an- 
other read,  "  On  Diatomaccre  found  near  Gambia,  Ohio,"  1^ 
Professor  Hamilton  L.  Smith.  These  papers  are  interesting, 
aa  giving  an  account  of  the  distribution  of  the  Diatomacese  in 
the  New  World,  and  they  have  been  received  by  our  Society 
riB  a  gratifying  proof  that  our  aims  and  objects  are  recipro*j 
■nted  and  understood  by  scientific  inquirers  in  America.    D^H 


Ore\'tlle,  of  Ediiiburjrli,  has  cumin uriicatctl  u  paper  dcsu' 
BfiTcrttl  new  fomiB  of  the  beautifiil  Diatomaceous  ^cnua  Cav 
lodigcu*.  Mr.  Roper,  in  a  paper  on  Triceratutm  arcHcam, 
has  ahown  that  this  genus  must  no  longer  be  regarded  ns  s 
HOD- catenated  form  of  Diatoniacese,  as  in  its  natiiriLl  state  ito 
triangular  frustules  are  connected  together  as  in  man;  other 
forma  of  this  family.  Tlie  last  coutribiition  on  Diatomaccx 
ia  by  Dr.  WaUich,  who,  in  his  paper  "  On  the  Siliceous  Orga- 
nisms found  iu  the  Digestive  Cavity  of  Salpsc,  and  their  rela- 
tion to  the  Flint  Nodules  of  the  Chalk  Formation,"  has 
endeavoured  to  account  for  the  presence  of  forms  of  Diato- 
macea;  and  Dcsmides  in  the  flints  and  siliceous  nodules  of 
the  chalk,  by  their  having  lieen  collected  by  Salpffi  iu  their 
stomachs,  then  swallowed  by  whales  or  other  large  animals, 
and,  on  the  death  of  these  creatures,  been  deposited  in  the 
bed  of  the  ocean,  in  the  concretionary  form  iu  which  th( 
are  now  found. 

We  may  learn  from  these  papers  how  great  an  iul 
attaches  to  the  study  of  the  Diatomacete,  and  how 
the  highest  problems  in  the  history  of  the  life  upon  our  glol 
may  be  solved  by  their  study:  Formed  of  imperishable 
material,  and,  once  formed,  not  experiencing  the  decay  which 
is  the  law  of  every  other  existing  organism,  these  minut 
beings  leave  behind  them  the  moat  extensive  record  of  tl 
existence.  Not  only  can  we  examine  their  forms,  many 
which  are  exquisite  from  their  graceful  outline  and  delii 
carving,  but  even  with  regard  to  extinct  species,  we 
gather  the  history  of  their  habits  and  mode  of  increase,  ancl 
other  points,  from  the  localities  in  which  they  are  found. 
Independent,  however,  of  the  interest  which  attitches  to  thj 
study  of  the  Diatomaccie  as  a  group  of  organized  beings 
senting  us,  as  it  were,  with  the  first  struggles  of  life  agi 
the  physical  and  chemical  forces  of  brute  matter,  ttey 
capital  objects  with  whicli  to  train  the  eye  and  mind  to  htibti 
of  correct  observation.  It  is  in  this  group  of  beings  that  tlie 
advanced  microscopiat  seeks  for  the  severest  tests  with  which 
to  try  the  highest  powers  of  his  object-glasses  j  and  it  is  in 
the  observation  of  the  forms  and  markings  of  these  the  most 
delicate  productions  of  the  Creative  Hand  that  the  young 
microscopiat  will  best  acquire  the  habit  of  distinguishing 
minute  differences  and  resemblances. 

An    interesting    communication   was   read   at  our    June 
meeting,  fi-ora  Air.  George  F.  Pollock,  containing  "Obser- 
vations on  Granulated  Blood  Discs."     This  piiper  indical 
that,  however  well  the  blood- discs  may  have  been  ohaerri 
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they  still  prCBent  phenomena  whose  full  sigtiificaiice  is  not 
yet  understood,  and  await  for  their  explanation  further 
obsenation  and  reflection. 

The  last  paper  read  at  our  meetinge,  and  not  yet  published 
iu  our  Transactions,  was  one  by  Mr.  Druce,  "  On  the  Repro- 
ductive Pi-ocess  in  the  Confervoidea;."  In  this  paper  Mr. 
Druce  shows  that  there  is  yet  much  more  to  be  done  in  making 
out  the  true  reproductive  process  in  Confer voideie.  He 
B^ees  with  previous  authors  in  the  conviction  that  the 
process  of  couji^ation  in  this  family  is  not  necessarily  indi- 
cative of  a  union  of  germ-cells  and  sperm-cells ;  and  certainly 
in  most  cases  of  conjugation  this  fact  has  not  been  made  out. 
It  is  not  at  all  inconsistent  with  our  present  knowledge  of  the 
ordinary  fuiietion  of  vegetative  reproduction  by  the  miiltipli- 
cation  of  similar  cells,  which  I  have  elsewhere  ventured  to 
call  "  horaogenesis,"*  tliat  it  should  assume  the  forms  and 
external  phenomena  of  true  generation  (heterogenesis) .  We 
see  this  occurring  in  the  fact  that  seeds  vhich  have  originated 
quite  independent  of  the  influence  of  the  sperm-cell  occur  in 
many  of  the  higher  forms  of  plants,  and  that  ova  and  vivi- 
parous spores,  as  in  the  case  of  the  bees  and  aphides,  are 
produced  under  the  same  circumstances.  It  is,  then,  an  in- 
terestiug  field  for  the  microscopiat,  to  study  those  lower 
forms  of  vegetable  life  in  order  to  ascertain  what  phenomena 
are  connected  with  the  vegetative  cell  multiplication  or 
homogenetic  development,  and  what  are  the  forms  in  which 
the  phenomena  of  heterogenesis  are  presented  to  us. 

These  are  the  principal  subjects  which  have  been  presented 
for  microscopic  inquiry  during  the  year.  In  addition  to 
these  papers,  we  have  had  two  on  improvements  in  the  struc- 
ture of  the  microscope.  One  of  these  was  by  Mr.  Richard 
Beck,  "On  the  Universal  Screw,"  Although  Mr.  Beck's 
paper  pointed  out  some  defects  in  the  working  of  the  plan 
for  obtjdning  a  universal  screw,  by  which  the  object-glasses  of 
different  m^ers  might  be  used  hy  the  same  body,  as  carried 
out  by  a  committee  of  our  Society,  it  is  very  gratiiying  for 
us  to  know  that,  generally  speaking,  oiu*  plan  has  been  most 
successful,  and  that  microscopists,  both  in  this  country  and 
America,  recognise  the  snggestions  of  the  Society  as  a  great 
boon.  The  other  paper  on  the  instrument  was  by  Mr.  James 
Smith,  who,  in  his  description  of  a  section  and  mounting 
instrument,  with  other  contributions  which  he  has  made  to 
the  Society,  has  displayed  considerable  skill  in  the  invention 

?  Preface  to   Iranslntion  of  Kiiohtnuidsler  ou  'Animal  and  Vegetable 
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of  apparatus  for  microacoplc  investigation ;  and  should  be 
continue  to  apply  tiimself  to  tbis  departmrat  of  study,  there 
can  be  no  doubt  that  the  microscopic  inquirer  will  be 
indebted  to  him  for  further  improvements  in  the  uiechanical 
arranfieroeuts  of  the  microscope. 

But  the  labours  of  our  Society  do  not  eud  liere.  You  must 
not  forget  that  the  '  Journal'  orij^rinated  in  your  Society,  and 
hiu)  been  conducted  under  its  auspices,  aitd  that  the  papcn 
published  iu  its  pa^es  are  as  much  a  part  of  your  organization 
as  the  papers  published  in  your  '  Traosactions.'  For  the 
very  reason  that  the  papers  in  your '  Transactions '  liavc  been 
less  in  number,  those  in  the  '  Journal '  have  been  more,  and 
in  no  year  since  its  ori»:iR  has  the  '  Journal '  Ijeen  more 
in  original  papers  than  during  the  past  year.  These 
have  been  eighteen  in  number,  besides  translations 
variety  of  communications  in  the  form  of  notes  and 
randa.  No  less  than  ten  of  these  have  been  on  the  DiatO^ 
maceaj ;  and  although  some  may  r^ard  this  as  a  dispropor- 
tionate space  for  one  set  of  objects  to  occupy,  it  must  be 
remembered  that  these  organisms  are  exclusively  microscopi- 
cal, and  that  at  the  present  moment  they  possess  for  Uie 
microscopisf  a  high  interest,  for  reasons  wliich  I  have  before 
stated. 

^^^H  Two  of  the  remaining  papers,  by  Mr.  Rainey,  deserve  yotur 

^^^H  especial  attention  ;  one  "  On  Dental  Tissue,"  the  other  "  On 
^^^f  the  Starch  Granule."  The  abject  of  Mr.  Rainey  in  these 
^^^B  papers  is  to  show  that  the  formation  of  the  dental  tissues,  as 
^^^P  well  as  of  the  starch  granule,  are  due  to  the  same  process  as 
^^H  that  which  he  has  so  ably  shown  to  take  place  in  the  produc- 
^^f  tion  of  shell  and  other  hard  parts,  in  his  work  on  '  Tlic  Mode 
^^^  of  Formation  of  Shells  of  Animals,"  &c.   As  long  ago  ns  1 840 

and  IS+I,  Ilarting  and  Link  publishe<l  separate  treatises* 
on  the  Prodiiclion  of  Membranes,  as  the  result  of  a  process  of 
crystallization  of  inorganic  substances  in  contact  with  oi^mc 
matters ;  and  from  time  to  time  the  presence  of  the  aggre- 
gating force  of  crystallization  has  been  alluded  to,  as  possibly 
modifying  the  results  of  that  action  which  has  l>eeu  called 
cell-force.  It  is,  however,  to  Mr.  Rainey  that  we  are  indebted 
for  a  full  investigation  of  this  subject ;  and  he  has  shown  that 
in  all  cases  where  a  considerable  quantity  of  inorganic  matter 
is  present,  as  in  the  case  of  carbonate  of  lime  in  shells, 
phosphate  of  lime  in  bones  and  teeth,  that  the  peculiar 
of  the  tissue  is  due  to  the  properties  of  the  inorganic  m 
present.     In  his  paper  "  On  the  Starch  Granule,"  he  has 

•  See  Report  on  Botaoj,  of  Unjr  Socielj,  1S45,  pp.  (i,  ; 
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rietl  this  view  further,  and  CTitleavourcd  to  show  that  the  pe- 
cuHar  form  and  structiire  of  grains  of  starch  are  due  to 
minute  quantities  of  inorganic  matter.  For  this  process  he 
has  adopted  the  terra  "  molecular  coalescence."  These  ob- 
servations are  interesting  in  connection  vrith  the  views  of 
those  who  are  opposed  to  the  cell-theory  of  Schleiden  and 
Schwann,  and  who  prefer  to  speak  of  the  whole  of  the  plie- 
nomena  of  tlie  formation  of  the  tissues  of  plants  and  animals 
as  a  process  of  "  differentiation."  In  connection  with  this 
subject,  a  paper  by  Professor  Williamson,  in  the  last  Octol}er 
number  of  the  '  Journal,'  '  On  some  Histological  Features  of 
the  Shells  of  Crustacea,'  is  wcU  deservinf;  attention.  He 
there  shows  that  certain  tissues  in  the  shells  of  the  Crustacea 
that  had  been  regarded  as  cellular  in  their  structure,  are  pro- 
duced in  a  protoplasmic  matter,  independent  of  ceils  or  nuclei. 
I  wiU  not.  however,  enter  here  further  into  the  matter,  hnt 
call  your  attention  to  this  subject  as  a  field  in^■iti^g  further 
inqniry,  and  likely  to  yield  abundant  fruits  to  those  who  have 
leisure  and  opportunity  for  its  culture. 

To  Mr.  Currey  the  pages  of  our  '  Journal '  are  largely  in- 
debted for  his  varied  contributions  in  the  field  of  mycology, 
His  '  Mycological  Notes,'  in  the  number  of  the  '  Journal '  for 
July,  is  an  example  of  how  various  observations  on  the  same 
series  of  objects  may  be  communicated  with  great  advan- 
tage to  those  who  are  working  in  the  same  direction.  In 
these  busy  days,  when  so  many  observers  are  investigating  the 
same  subjects,  it  becomes  a  matter  of  importance  to  all  to 
know  what  others  are  doing,  so  that  no  time  may  be  wasted 
in  re-diseovering  what  others  have  done.  In  connection  with 
the  subject  of  mycology,  I  may  also  di-aw  attention  to  a 
translation  in  the  last  number  of  the  '  Journal,'  in  which  M, 
De  Bary  attempts  to  show  that  a  certain  group  of  the  Fungi 
are  rather  of  an  animal  than  of  a  vegetable  nature.  Although 
considerable  doubts  may  be  thrown  on  M.  De  Bary's  conclu- 
sions, his  observations  indicate  the  interest  that  still  attaches 
to  the  question  of  the  limits  between  the  animal  and  the 
vegetable  kingdoms.  It  is  only  by  the  aid  of  the  microscope, 
used  by  well-trained  obsen'era,  that  such  a  question  can  be 
decided ;  and  large  groups  of  forms  belonging  to  the  I'roto- 
phyta  and  Protozoa  present  thennselves  for  investigation  on 
this  subject.  Here,  too,  is  a  district  in  which  perhaps  the 
inquiries  of  the  microscopist  may  come  in  to  assist  the  in- 
quiry which  has  just  been  opened  by  one  of  our  most  dis- 
tinguished naturalists  as  to  the  origin  of  species.*     It  is  ouly 

^^h         *  Oa  t!iF  'Origin  of  Sppcics.'  by  Charlies  Durvin,  F.R  S.    "^^^1 
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^^^^B  hj  the  microscopical  oliserver  that  the  qucMion  of  t)ie  epon- 
^^^^P  tancous  generation  of  animals  and  plants  ean  be  set  at  rest. 
^^^^  As  far  as  the  results  of  pi-esent  investigatioQ  go,  there  seems 
r  to  he  no  satisfactorj'  evidence  that  the  organisms  which  we 

I  call  plants  and  animals  have  had  any  other  origin  than  or- 

^^^  gatiisms  endowed  with  vital  properties  similar  to  themselves; 
^^^L  but  as  to  how  far  any  one  of  theec  organisms  may  differ  from 
^^^^  its  predecessors  through  all  time,  we  are  in  the  dark.  At 
^^^1  first  sight,  it  looks  as  if  this  question  of  the  origin  of  species 
^^^H  was  one  that  must  be  for  ever  veiled  &om  our  ttight ;  and  if 
^^^1  it  had  not  been  raised  by  an  inquii-er  so  competent  to  judge 
^^^1  of  the  possibilities  of  our  science,  we  might  have  passed  by 
^^^H  the  challenge  unheeded.  But  we  have  been  invited  to  ascet- 
^^^1  tain  the  amount  of  change  of  which  each  individual  organism 
^^H  is  capable,  and  especially  to  oliserve  how  far  sueh  changes 
^^V  impress  themselves  permanently  on  the  organisms,  or  series 
^^^  of  organisms,  in  which  it  takes  place.  If  by  the  collation 
of  past  well-observed  facts  with  those  which  present  thcra- 
selves  before  us  at  the  present  day,  and  allowing  the  largest 
amount  of  time  that  can  be  reasonably  demanded,  we  come 
to  the  conclusion  that  the  higher  organisms  could  be  degraded 
to  the  forms  of  the  microscopic  Protophyta  or  Protozoa,  or 
that  these  latter  could  be  elevated  to  the  condition  of  verte- 
brate animals,  then  we  ought  perhaps  to  conclude,  with  Mr. 
Darwin,  that  probably  all  organisms  are  derived  from  a  suigle 
prototype.  But  if,  on  the  other  hand,  the  amount  of  change 
we  can  observe  either  of  degradation  or  elevation,  or  liuth,  iiS 
so  limited  that  no  amount  of  time  could  account  for  tlie  di- 
versity of  forms  of  animal  and  vegetable  life  we  see  around 
us,  I  think  we  are  driven  back  upon  the  hypothesis  of  a 
special  creation  of  species,  without  being  committed  to  the 
special  form  or  manner  of  that  creation,  But,  whatever  be 
the  direction  in  which  our  opuiions  lead  us,  let  ua  not  he 
hasty  in  the  interpretation  of  the  facts  which  are  presented 
to  us.  Let  us  observe  carefully  and  cautiously,  and  record  ' 
our  observations  faithfully,  in  the  full  confidence  that  the 
Creator  has  so  endowed  the  human  mind,  that  it  will  in  the 
end  reject  all  that  which  is  false,  and  only  hold  tliat  whicli 
is  true. 

I  now  call  your  attention  to  two  papers  of  high  interest,  on 
the  microscopic  structure  of  the  nervous  system ;  the  one  by 
Measi-s.  Turner  and  Lister,  of  Edinburgh,  the  other  by  Mr. 
Lockhart  Clarke,  of  London.  To  the  latter  gentleman  we 
are  indebted  for  our  knowledge  of  a  method  of  preparim 
nervous  tissue  for  examination,  which  has  resulted  in  a  mui 
more  accurate  knowledge  of  the  details  of  the  atructnro  of  ti 
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nerve  tubes  and  ceils  than  Las  been  iiitherto  known,  I  need 
not  tell  you,  perhaps,  that  there  is  yet  inucli  to  be  learned 
with  regard  to  the  functions  of  the  nervous  system ;  and  that, 
whatever  advances  the  physiologist  may  make  in  this  direc- 
tion, the  real  relation  between  function  and  structure  will 
only  be  made  by  the  microscope.  Here,  then,  is  a  subject 
for  some  of  our  younger  friends  to  pursue.  The  fact  is,  in 
whatever  direction  we  turn  our  eyes,  there  is  still  work  to  be 
done ;  and  I  have  often  thought  it  would  be  possible  for  this 
Society  to  imitate  the  proceedinsB  of  the  great  French  Aca- 
demy, and  appoint  committees  to  report  on  researches  or  on 
subjects  demanding  research,  which  would  give  an  impetus 
and  direction  to  an  amount  of  activity  and  energy  that  is 
now  too  often  unproductive.  It  has  been  the  reproach  of  our 
country  that,  whilst  undoubtedly  we  have  the  finest  inatru- 
meuts  in  the  world,  our  contributions  to  micrologicai  science 
are  not  at  all  in  accordance  with  our  superior  opportuuitiea 
of  observation.  I  hope  our  Society,  as  it  increasee  ia  num- 
bers, will  do  more  and  more  to  wipe  away  this  reproach.  1 
hope  to  see  our '  Transactions '  increasingly  enriched  by  papers 
that  will  bear  the  stamp  of  the  cxcelleuce  of  our  instruments 
upon  them,  and  that  the  pages  of  our '  Journal '  wiU  have  dimi- 
nisliing  space  for  foreign  contributions,  on  accoimt  of  the 
value  of  those  from  our  home  market. 

In  my  address  last  year,  I  brought  before  you  the  subject 
of  the  desirability  of  rendering  the  microscope  available  in 
our  natural  history  and  other  museums.  No  one  knows 
better  than  yon  that  he  who  sees  with  his  naked  eye  alone 
sees  but  half  the  world  that  God  has  made.  With  this  im- 
pression, I  suggested  the  manufacture  of  a  museum  micro- 
scope on  a  plan  that  I  find  was  not  at  all  new,  and  which  has 
been  now  at  work  in  the  South  Kensington  Museum  for 
nearly  twelve  months.  It  has  so  far  answered  its  purpose 
that,  whilst  thousands  have  looked  at  the  objects  to  be  seen 
by  its  aid,  the  instrument  has  not  suffered  in  its  arrangements ; 
and  the  Committee  of  Council  on  Education  have  ordered 
four  of  them  to  be  placed  in  various  parts  of  the  Animal 
Product  and  Food  collections  at  the  South  Kensington 
Museum,  for  the  exhibition  of  objects  wliich  cannot  be  seen 
by  the  naked  eye.  The  only  way  to  gain  for  society  the  full 
advantages  of  science  is  to  bring  tlic  popular  mind,  by  educa- 
tion, into  a  condition  in  which  it  can  comprehend  the  principles 
involved  in  the  application  of  its  truths  in  the  manifold 
^^ctiona  of  art,  iudustry,  and  health.  The  discoveries  of 
^■^ce  lose  the  higher  part  of  their  value,  unless  they  liecome 
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societies  like  ours  to  encourage  the  extension  of  Bciem 
edueation,  to  ciili&t  the  neophyte  in  our  nmks,  and  thus 
secure  accomplished  observers  and  discoverers,  and  a  public 
capable  of  comprehending  and  applying  their  discoveries, 

I  have  tlius  endeavoured  to  glance  at  the  work  of  the  y 
and  embody  the  thoughts  it  suggests ;  but  before  I  close,  X, 
would  remind  you  of  the  obligation  we  are  under  to  d 
Council  of  the  noble  Itmtitiitiun  within  whose  walla  we  hai 
permission  to  meet.  When  obliged  to  leave  our  apartmei 
in  Regent  Street,  at  the  latter  end  of  oiur  last  session, 
obtained  the  consent  of  the  Council  of  the  Royal  Society, 
and  the  Senate  of  the  University  of  London,  to  meet  iu  the 
large  room  which  they  now  jointly  occupy.  We  had  hoped 
that  this  permission  would  have  been  permanent,  and  I  feel 
it  due  to  the  Senate  of  the  London  University  to  say  that, 
as  far  as  they  were  concerned,  such  permission  was  granted ; 
but  the  Council  of  the  Royal  Society  coidd  not  see  its  way 
clear  to  give  up  its  rooms  for  our  nse  once  a  month  ;  and  thus 
we  were  compelled  to  look  for  a  meeting-room  in  some  other 
direction.  It  was  then  sii^ested  by  Dr.  Lionel  Beale  that 
application  should  be  made  to  the  Council  for  permiasion 
to  meet  in  the  rooms  of  King's  College ;  and  I  can  bear  testi- 
mony to  the  promptitude  with  which  this  request  was 
responded  to,  atid  you  yourselves  are  the  witnesses  of  the 
readiness  with  which  all  the  accommodation  we  require  has 
been  accorded  to  us.  I  am  also  able  to  state  that  the  Council 
of  this  College  has,  with  the  same  generosity,  placed  the 
whole  suite  of  rooms  at  the  disposal  of  the  Society  for  a  soiree 
on  the  nth  of  April  next. 

It  now  remains  for  me  to  offer  thanks  for  the  courtesy  that 
I  have  received  on  all  hands,  and  for  the  kind  maikner  in 
which  I  have  been  assisted  by  the  Council,  and  supported  by 
you,  in  performing  the  duties  of  yoiu"  President,  It  gives  me 
great  pleasure  to  resign  this  cbair  to  one  who  is  so  well 
entitled  to  fill  it,  and  whose  election  is  so  bouorablc  to  the 
Society  itself.  Professor  Quekett  has  worked  with  us  from 
the  beginning,  and  much  of  the  success  of  the  Society  has 
depended  upon  his  exertions.  Many  of  the  most  valuable 
papers  in  our  'Transactions '  are  the  result  of  his  pains-taking 
and  accurate  habits  of  observation,  and  he  has  been  our 
Secretary  for  nineteen  years.  These  labours  alone  would 
have  entitled  him,  at  your  hands,  to  the  position  in  which  you 
have  this  day  placed  him.  But  independent  of  what  he  has 
done  for  you,  as  Professor  of  Histology  in  tlie  Royal  Collie 
of  Surgeons  of  England,  as  the  author  of  the  masterly  leotr"^^" 
which  he  has  delivered  from  the  chair  he  holds,  and 
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first  and  ablest  historian  of  the  microscope,  its  structure  and 
uses,  he  has  pre-emioent  claims  to  he  the  President  of  the 
Microscopical  Society  of  London.  To  this  post  he  would 
long  ago  liave  been  elected,  had  jonr  wishes  alone  been  con- 
sulted ;  but  his  devotion  to  science  has  entailed  upon  him  one 
of  its  too  frequent  accompaniments,  and  that  is  ill  health  ; 
and  this  alone  is  the  plea  tliat  he  has  put  in  against  your  wish 
to  make  lum  your  President  on  this  occasion.  I  am  sure  you 
will  join  me  in  wishing  that  he  may  be  speedily  restored  to 
good  hcaltli  and  strength,  and  that  he  may  never  he  deterred 
from  occupying  your  Presidential  chair  by  the  presence  of 
those  bodily  infirmities  which  accompany  disease. 


Society  then  proceeded  to  ballot  for  ofRcera  and  four 
ihera  of  Council  in  the  usual  manner,  when  the  scniti- 
neers  having  made  their  report,  the  following  were  declared 
duly  elected : 

President — Professor  Quekett.  Treasurer — N.  B.  Waid, 
Esq,     Secretaries — Ci.  E.  Blekkins,  Esq.;  M.  S.  Lego,  Esq, 

fhur  Members  of  Council — Dr.  Millar;  J.  R.  Mommeby, 
Esq.;  Dr.  Wallicb;  S.  C.  Whitbread,  Esq, ; — in  the  place 
of  .\.  BaAnv,  Esq.;  J.  Glaishek,  Esq.;  H,  Perioal,  Jun., 
Esq.;  J.  H.  Roberts,  Esi].;  who  retire  in  accordance  with 
the  regulations  of  the  Society. 

The  thanks  of  the  meeting  were  unanimously  voted  to  Dr. 
Lankester,  fur  his. services  as  President  d'ring  the  past  two 
years. 
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Oh  the  Amieboid  Co.vditions  of  Volvos  GLOBAToa. 
By  J.  BuAXTON  Hicks,  M.D.,  Loud.  F.L.S.,  Stc. 

(Read  MarcU  Uth,  1S60.) 

The  effect  of  the  attention  paid  of  late  to  the  histology 
of  the  lower  trilies  both  of  the  animal  and  the  vegetable 
kingdom  baa  been  to  lessen  the  number  not  only  of  sjiecies, 
but  of  whole  groups,  and  to  rob  zoology  of  many  of  its  sub- 
inilji.    PerliaiiH  thia  in  best  shown  iu  the  case  of  the  zuosnorcs. 
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where    whole    genera    of   Jlonadina,    Astasieca,    &c., 

been  distinctly  proved  to  represent  only  one  of  the 

phases  of  the  respective  Alga;  to  which  they  belong.  B«t 
that  Amoeba — the  moving  and  all-devouring  "sarcode" — 
and  Actinophrya  with  its  extemporised  tentacles,  possessing 
some  of  the  very  essentials  of  animal  life,  should  ))elong  to  the 
vegetable  kingdom  was  scarcely  to  be  expected. 

Still  we  have  now  on  record  the  results  of  the  careful 
observations  of  three  naturalists,  which  seem  to  prove  that 
an  Amoeboid  phase  occurs  in  the  life  of  many  vegetables. 

Dr.  Hartig*  has  noticed  that  the  antheridia  of  C/iaracea, 
Polylrichum, andMarchaiitia,  change  into  Spirilbim,Vibriimet, 
and  Monas  consecutively ;  and  that  from  the  fusion  toge- 
ther of  a  nimiber  of  these  last,  bodies  are  formed  undis- 
tinguishable  from  Amieba  princeps.  He  remarks  that,  by 
some  means  or  other,  Diatomacea:  find  their  way  into  the 
interior  of  this  self- moving  mass,  within  which  they  circulate 
in  obedience  to  the  various  currents, 

Mr.  Cartert  has  watched  the  changes  in  the  protoplasmic 
contents  of  the  cells  in  Spirogyra,  both  conjugating  and 
agamic,  from  which  rhiEopodous  bodies  are  produced,  some 
like  AmcebtE,  others  becoming  precisely  similar,  in  appearance 
at  least,  to  Actinophrya  sol. 

Dr.  De  Bary,  as  noticed  in  the  Journal  (vol,  viii,  p.  97), 
has  lately  remarked,  in  his  examination  of  the  Myiiogastres, 
that  the  creeping  threads  of  mucilaginous  matter,  by  the 
confluence  of  which  the  frnictifying  mass  of  jUthalmm  ia 
formed,  consist  of  Sarcode.  He  also  remarks,  that  the 
spores  placed  in  water  burst,  and  their  contents  escape, 
clothed  only  by  a  very  thin  primordial  utricle,  and  furnished 
with  cilia.  These  bodies  progress  as  ordinary  zoospores,  and 
by  further  changes  are  converted  into  organisms  precisely 
like  Amaebee,  from  which,  eventually,  spore-cases  are  formed. 
De  Bary,  therefore,  concludes  that  the  Myxogastres  are  not 
ftmgi,  but  animals  (alhcd  to  Ubizopods),  and  calls  them 
"  Mycetozoa," 

A  fourth  instance  of  this  phenomenon  occurred  to  myself 
ill  the  course  of  some  observations  on  Volvox,  six  years 
siuce,  at  the  end  of  the  summer,  at  the  time  when  Voltox 
globator  was  changing  into  V.  aurpua ;  although  the  appeu- 
aiices  I  allude  to  were  notit-ed  in  V.  ghbator,  in  its  ordi 
form,  and  in  two  stages  of  its  pxiatenee, 

The^rs^  example  in  which  I  observed  motion  in  the  cell' 
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at  an  early  period,  before  the  youug  Volvox  is  fully  grown, 
at  the  time  when  the  future  zoospores  first  appear,  enclosed 
ill  cells,  the  final  prodiict  of  segmentation.  These  zoospore- 
containiiig  cella,  by  contact  with  their  neighbours,  are  rendered 
multangular,  and  they  include  about  twenty  or  thirty  hexa- 
gonal, young  zoospores,  in  close  contact,  and  which  are  of 
many  colours,  as  shown  at  PI.  VI,  fig,  \2,a,b.  When  these  ceUs 
are  detached,  they  become  round,  and,  (to  quote  my  notes  at 
the  time,  "  They  liavc  a  curious  power  of  chauging  shape, 
like  an  infiisorial  Proteus,  protruding  the  wall,  first  at  one 
side,  and  then  at  auothcr,  intowliich  protrusions  the  contents 
ruu"  (fig.  12  c).  The  other  and  more  striking  instance, 
however,  was  visible  in  the  zoospores  themselves  at  an 
advanced  age,  when  some  of  them  enlarge  and  become  irre- 
gular in  outline  (Fig.  13  a).  Some  disappear.  Some  break 
up  and  disperse  within  the  Volvox  (sperm-cells?).  Some 
undergo  a  process  of  subdivision  (germ-cells?),  producing  a 
group  of  from  two  to  forty  green  drops,  arranged  so  that  their 
apices,  with  cilia,  i>oint  externally ;  while  others  enlarge  to  two 
or  three  times  their  natural  size,  having  many  nuclei  within, 
and  variously  coloured.  When  this  cell,  probably  by  the 
solution  of  the  outer  mucilaginous  coat,  becomes  free,  it  also 
possesses  the  power  of  rooming  precisely  as  does  a  true  Amteba. 
Unfortunately,  I  did  not  extend  my  observations  so  far  as  to 
see  if  in  its  progress  it  included  foreign  matter, — a  point  of 
much  interest;  the  conditions,  however,  above  described  were 
so  distinct,  that  there  was  no  possibility  of  mistake  by  confu- 
sion with  other  structures,  as  I  watched  these  aged  zoospores 
move  away  in  many  instances  from  their  original  position, 
while  it  underwent  the  transition. 

To  conclude,  with  Dr.  De  Bary,  that  the  Myxogastres  are 
animals,  because  in  some  phase  of  their  existence  they  possess 
a  self-moving  endoplast,  seems  in  our  present  knowledge  to 
be  premature;  for  then  must  we  include  the  above-mentioned 
genera,  not  excepting  Volvox  and  its  congeners  in  the  animal 
kingdom, — a  step  for  which  botanists  are  not  as  yet  prepared, 
A  much  better  explanation  seems  to  me  to  be  this:  that  the  pro- 
toplasmic contents,  when  deprived  of  their  confining  envelope 
of  cellulose,  possess,  in  common  with  Sarcode,  under  certain 
circumstances,  a  power  of  spontaneous  motion  in  the  mauncr 
of  a  Amfpba.  It  is  questionable  how  far  such  actions  in  the 
Rliizopodon  class  are  the  result  of  any  true  eousciousness, 
or  whether  it  is  not  an  involuntajy  action^a  property  which 
can  scarcely  be  denied  to  vegetables  composed  only  of  endo- 
Jr  protoplast;  and  this  would  sccni  to  be  strengthened  by  the 
^Bet  I  liuve  observed,  viz.,  that  brforc  protrusion,  in  the  Amirba 
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and  Amoulwiii  lx>diee,  takes  place,  a  niab  of  the  Bemi-fluid 
coQtcutH  to  the  spot  cau  be  |]laiuly  seen  before  any  bulg;ing 
occurs.  Whether  these  Amteboid  bodies  possess  the  power  of 
"eating,"  will  be  a  question  for  future  obscrvatioa. 

The  above  remarka  increase  the  interest  connected  witli  the 
Ufe-history  of  Vohox  globator,  which  from  analogy  we  may 
Muppose  to  be  a  zooaporc-»tate  of  another  csistence;  to  wla 
opiuioti,  indeed,  the  reeulta  of  investigations  are  gradur 
drawing^  us. 
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A  Monoffraph  of  the  Genus  Astebolampra,  incbtditig  . 
ROMPHALrs  and  Sfatamoidivm.  By  R.  K.  Grevi 
LL.D.,  F.R.S.E.,  fcc. 

(CouimuiiicaUxl  b; F. C.  S.  Boi>er,Ea(]., F.L.S.,  fto.  Heul  Mjtrcb  lltb,  18( 

Since  the  publication  of  my  paj>er  on  Diatomace»  c 

ring  in  Califoruian  guano  ('  ilic.  Joum.'  vol,  vii),  some  veiy 
interesting  materials  have  been  placed  in  my  hands,  the 
careful  study  of  which  has  led  me  to  take  a  different  view 
than  I  formerly  entertained,  of  the  generic  relations  of  Aste- 
rolampra,  Asteromphaiug,  and  Spatangldium.  The  materials 
referred  to  consist  of — 1,  Soundings  from  tlie  Indian  Ocean, 
obtained  by  Captain  Pullen,  in  latitude  5°  37'  south,  and 
longitude  61°  33'  east,  at  a  depth  of  2200  fathoms.  This 
most  remarkable  gathering  was  presented  by  Mr.  Hilton  to 
Mr.  Roper,  who  very  kiudly  transmitted  a  portion  of  it  to 
myself.  2.  A  series  of  slides  prepared  from  some  of  the  de- 
posits of  the  United  States,  by  Mr.  E.  W.  Dallas.  3.  A 
scries  of  slides  prepared  by  Professor  Walkcr-Amott,  from 
the  substance  known  under  the  name  of  Monterey  stone. 

My  investigations  into  the  great  variety  of  allied  forms 
derived  from  these  sources  point  very  decidedly  towards  a 
union  of  the  three  genera  above  mentioned ;  and  that  Asle- 
rump/talus  and  Spatangidium  will  most  naturally  take  their 
place  as  sections  under  Asterolampra.  I  may  here  candidly 
admit  that,  soon  after  the  publication  of  my  former  paper, 
I  became  convinced  that  I  had  committed  an  error  in  adopt- 
ing, under  any  modification,  the  genus  Spatangidium;  an 
error  which  might  be  traced  to  my  desire  to  retain,  if  j)08sible, 
a  genus  established  by  so  distinguished  a  naturalist  as  De 
Bn^bisson.  For  although  at  first  sight,  imdcr  a  moderate 
power  of  the  microscope,  the  difference  was  so  striking  as  to 
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justify  De  Brebissoii  iu  using  the  terms  cell uloao-reticul ate, 
eubpunctulatc,  sabgraiiulate,  &c.,  in  order  to  deiitcribe  the 
relative  a))pearance  of  the  segments  under  the  same  magoi- 
fyiug  power,  it  was  easy  to  sec  by  sufficiently  increasing  the 
power  that  the  structure  of  all  was  essentially  the  same. 

In  the  preparation  of  tlic  present  communication,  I  gladly 
acknowledge  the  valuable  suggeBtions  I  have  received  from 
ray  friends.  Professor  W alter- Aruott  and  Mr.  Roper. 

As  some  confusion  already  exists  with  regard  to  the  names 
applicable  to  the  different  parts  of  these  disea,  it  is  desirable 
that  some  attempt  siiould  be  made  to  regulate  them.  I  ven- 
ture, therefore,  to  propose  the  following  nomenclature,  widch 
will  be  followed  in  this  paper,  and  easily  understood  with  the 
of  the  following  diagram : 


4 


Pig.  1,  diagram  of  Asteromp/ialus ;  Pig.  2,  diagram  of  Spa- 
tanffidium.  To  convert  Fig.  1  into  a  diagram  of  Aslerolam- 
pra,  all  that  is  required  is  to  separate  the  lines  cc  a  little,  and 
make  the  ray /as  broad  as  the  rest. 

a  umbilicus,  b  umbilical  lines,  c  median  lines  (approximated 
umbilica]  lines),  ^hyaline  area  (composed  of  the  united  bases 
of  all  the  rays),  e  ray8,/median  ray,  g  fu'colated  segments. 

A  few  explanatory  remarks  may  be  required  with  reference 
to  some  of  tliese  terms.  It  has  been  suggested  that  "  hyaline 
area"  is  uncalled  for,  because  it  is  composed  merely  of  the 
bases  of  the  rays.  This  is  ti-ue,  but  it  is  composed  of  the 
bases  of  the  rays  coUi-clively,  and  it  will  be  very  convenient 
•oraetimes  to  be  able  to  define  the  contour,  position,  &c.,  of 
^Hb  area.     As  to  the  rays  themselves,  there  can  be  no  doubt 
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that  it  is  desirable  to  restrict  the  appellation  to  those  nwli- 
atiiig  diTisions  which,  eommeucing  at  the  umbilicus,  are  at 
first  included  between  the  umbilical  lines  and  are  afterwards 
continued  in  a  contracted  and  linear  form  between  the  nrco 
latcd  segments  to  the  margin.  The  umbilical  linea  ("scpt- 
menta  imperfecta,"  of  Ehrenberg)  offer  greater  facilities  for 
description  than  the  bases  of  the  rays  themselves,  and  a  name 
for  them  could  hardly  be  dispensed  with. 

ScTcral  terms  have  been  suggested  for  the  narrow  or 
"obsolete"  ray  which  occurs  in  Asteromphalus  and  Spatan- 
ffidium ;  butj  upon  the  whole,  I  prefer  that  of  "  median," 
which  is  as  expressive  as  any  of  the  others,  and  has  the 
advantage  of  having  been  already  used  by  De  Brebisson. 
An  additional  recommendation  is,  that  it  enables  me  to  apply 
the  equally  expressive  term,  "  median  lines,"  to  the  two  ap- 
proximated lines  above  the  median  ray,  there  being  cWdeutly 
some  connection  between  these  parts.  The  position  of  these 
lines  did'ers  in  Aateromphafus  and  Spalangidium.  In  the  for- 
mer genus  they  appear  as  really  umbilical  lines,  approximated 
indeed,  but  still  springingj  like  the  rest,  from  the  central 
point.  In  the  latter  they  do  not  do  so,  aod  therefore  cannot 
strictly  be  called  umbilical  lines.  In  fact,  they  have  no  rela- 
tion with  the  other  lines  in  point  of  radiation.  It  was, 
therefore,  desirable  to  invent  a  term  which  should  be  equally 
applicable  in  both  genera.  By  the  terra  median,  then,  I  wish 
to  imply  the  two  lines  which  invariably  accompany  the  me- 
dian ray,  and  only  exist  in  connection  with  it.  We  shall  see 
that  much  interest  attaches  to  these  lines,  and  that  they 
affoi-d  good  discriminative  characters. 

^Vithout  giving  the  original  characters  verbatim,  the  three 
genera  under  consideration  are  distinguished  as  follows : 

AsTEROLAMPRA,  Ehrenb.  in  'Berl.  Monatsbericbt,'  1B44, 
p.  73.  The  valve  is  strictly  circular,  with  a  centrical  hyaline 
area,  which  is  equally  divided  by  lines  ("  sepimcnta")  radi- 
ating from  the  umbilicus.  Each  of  these  lines  terminates  at 
the  base  of  a  marginal  areolated  segment,  while  alternating 
with  them  the  rays  are  coutinued  between  the  segments  to 
the  margin. 

Astehomphalus,  Ehrenb.  in  '  Berl.  Monatsbericbt,'  1844, 
p.  198.  The  valve  is  exactly  circular,  with  a  centrical  hyaline 
area ;  but,  instead  of  beiug  equally  divided  by  the  lines 
("sepimenta  imperfecta")  which  raiUate  from  the  umbilicus, 
two  of  them  are  approximate  and  parallel ;  and  instead  of  all 
the  rays  being  equal,  one  of  them  is  much  narrower  than  thft 
rest,  or,  as  Ehrenberg  calls  it,  "  deficicns  vcl  ita  obsoleti^^^f 

SpATANoiuiCM,  De  Breb.  'Bull,  dc  la  Soc,  Liun.  de  ^^H 
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mandie,'  1857.  The  valve  is  "  suborbicular,"  and  the  "point 
d'oii  rayoiinent  les  amhulacrcs  ....  est  toujoura  ex- 
ceiitrique." 

It  will  be  perceived  that  if  we  take  a  fiTiatule  of  A»lero- 
lam/ira  (which  may  be  assumed  as  the  typical  form  of  the 
group),  aud  merely  approximate  two  of  the  umbilical  Hues, 
so  as  to  become  parallel,  and  make  the  ray  between  them 
narrower  than  the  rest,  we  have  at  oiice  an  Aaterompkalua ; 
and  that  between  the  latter  geuus  and  Spatangidimn  there  is 
only  (according  to  De  Brebisson's  view)  the  eccentrical  posi- 
tion of  the  hyaline  area,  with  its  lines  and  rays.  Again,  if 
we  take  the  genus  Asterolampra  as  our  Btand-poiut,  and 
examine  in  what  respects  Ehrcnberghaa  made  Aaterompkalua 
to  differ  from  it,  we  are  reduced  to  the  conclusion  that  the 
former  rests  its  claim  to  generic  distinction,  as  compared 
with  the  latter,  on  the  sole  circumstance  that  the  rays  and 
umbilical  lines  are  all  equal. 

Let  us  now  examine  how  far  these  genera  have  been 
aft'ected  by  recent  discoveries.  In  Asterolampra  the  species 
named  Marylandica  was  the  only  one  known  to  Ehreuberg; 
and  though  various  others  have  been  subsequently  described, 
they  must  all  be  referred  to  that  species.  In  all  of  them  the 
areolatcd  segments  are  concave  at  the  base,  and  the  umbilical 
lines  straight  and  simple.  But  other  species,  very  different 
in  habit,  must  now  be  introduced  on  the  claim  speciiied  in 
the  close  of  the  last  paragraph.  One  of  these  is  Asterom- 
phalva  GrevillH,  of  Wallich,*  from  the  Indian  Ocean,  found 
also  by  Mr.  Dallas  in  the  Rappahannock  deposit,  United 
States,  and  by  Professor  Walker- ^Vmott  in  Monterey  stoue; 
in  which  the  numerous  segments  arc  square  at  the  base,  and 
the  umbilical  lines  are  variously  divided.  In  A.  variabilis, 
another  species  found  in  the  same  material,  the  umbilical 
lines  are  most  of  them  diiided  near  to  the  central  point, 
being  either  forked  or  arranged  in  triplets ;  while  the  base  of 
the  segments  is  so  sharply  angular  as  to  give  a  triangular 
aspect  to  the  adjoining  portion  of  the  rays. 

In  a  third  species  from  the  same  source  {A.  Bri-lnssoniana, 
PI.  Ill,  fig.  9),  the  numerous  segments  are  square  at  the  base, 
and  the  umbilical  lines  exhibit  the  angular  bend  in  the  mid- 
dle, which  is  observable  in  certain  species  both  of  Agterofn- 
phalus  and  Spalaiigiiiium.  It  is  impossible  not  to  perceive 
how  strougly  the  characters  and  natural  habit  of  the  diatoms 
noticed  above  run  iuto  those  of  the  last-named  genera. 

Asteromplialu*,  as  we  liave  already  BCeu,  only  dilFcrs  (ac- 
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Dordiug  to  Ehrenbei^  himself)  from  Aaterolampra  in  tvtf^^^| 
the  umbilical  lines  cammoQ  to  both  geucra  becoming  approi^^H 
mate  and  "  parallel,"  and  in  one  of  the  rays  common  to  l»fl!^^^ 
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genera  becoming  narrower  than  the  rest.  But  even  this  dif- 
ference is  not  Btrictly  maintained  in  all  Ehruuberg'B  own 
species;  for  in -4.  Darwinii  and  A.  Rosni  the  median  lines 
are  not  "parallel,"  but  cuncate.  This  deviation  from  the 
generic  character  is  Btill  more  prominent  in  recently  disco- 
vered species,  which,  notwithstanding,  cannot  be  excluded 
from  this  place.  In  my  Asfcrolampra  DaUaeiana,  for  ei- 
amplc  (PI.  IV,  fig.  10),  the  median  lines  are  campanulate; 
and  in  my  Agterolmn/ira  Wallichiana  (fig.  11),  they  are 
so  widely  cuneate  as  to  show  a  decided  approach  to  A$te- 
rotampra  as  restricted  by  Ehrenberg.  It  iscrident,  therefore, 
that  were  the  genus  to  be  sustained,  the  character  derived 
from  the  paralleliBm  of  these  lines  would  have  to  be  aban- 
doned. With  regard  to  the  form  of  the  segments,  they  are 
represented  as  concave  at  the  base  in  all  Khrcnberg's  species. 
In  Asterolampra  Dallasiana  and  A.  Wullickiana,  howcverj 
they  are  square  at  the  base.  The  angular  bend  in  the  uml " 
lical  lines  which  marks  some  species  of  Asterolampra 
Spatanffidium  ia  found  also  in  Aaleromphatits  in  one  or 
instances. 

I  have  remarked  elsewhere — and  am  glad  to  see  that  my 
view  is  supported  by  Dr.  WaUich — that  the  character  on 
which  De  Brebisson  founded  his  genus  Spatangidtum,  \iz., 
the  eccentrical  position  of  the  hyaline  area,  ia  far  too  uncer- 
tain to  be  relied  on ;  for  valves  are  continually  occurring  in 
which  this  feature  ia  scarcely,  if  at  all,  perceptible.  And 
when  this  character  disappears,  so  also  docs  the  "  sub-orbicu- 
lar" form  of  the  valve.  How  little  dependence  can  he  placed 
upon  it  is  well  shown  in  S.  heptaclia  of  De  Brebisaon  {S. 
Ra^aiani/m  of  Norman,  in  ray  former  paper).  De  Brebisson 
does  not  state  the  form  in  his  description,  but  his  figure 
represents  it  as  broadly  ovate,  whereas  in  mine  it  is  the  very 
reverse.*  An  exception,  however,  appears  to  exist  in  Spa- 
tanffidium Arachne,  which,  as  far  as  I  have  obsen-ed,  retains 
constantly  its  round-ovate  outline,  as  well  as  its  highly  eccen- 
trical arrangement.  A  better  generic  character  than  the 
latter  might  have  been  found  for  ^patangidium,  as  Professor 
"Walker- A niott  lias  suggested,  in  the  mediau  Hues  (Dr.  Wal- 
lich's  basal  ray)  passing  over  and  beyond  the  central  point, 
so  as  to  cause  the  umbilical  lines  to  radiate  from  the  top  and 
ides  of  the  median  lines,  and  not  from  the  central  point 


ver. 
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itself,  OS  in  Aateromphalus.  A  mo&t  remarkable  species,  hoW' 
erer,  belonging  to  the  Indian  Ocean  soiiudings — my  Aalero- 
lampra  Roperiana  (PI,  IV,  fig.  14) — seems  to  form  a  connect- 
ing link,  not  only  between  these  two  genera,  but  including  the 
Asterolampra  of  Ehrenberg  itself.  It  will  be  seen  at  a  glance 
that  the  plan,  bo  to  speak,  of  the  valve  is  far  more  that  of 
Atterompbalus  than  of  Spalattffidium.  In  the  circular  ont- 
line,  in  the  centrical  hyaline  area,  radiation  of  the  umbilical 
lines,  approximation  of  the  median  lines,  and  in  the  median 
ray,  it  is  an  Aateromphalus.  In  the  single  circiunstjince  that 
the  median  lines  pass  slightly  beyond  the  central  point,  form- 
ing a  little  imperfect  circle  round  it,  is  the  frustule,  a  Spa- 
tangidium.  The  median  lines  iu  this  species  present  some 
additional  curious  features.  Bat  for  the  intervention  of  the 
little  imperfect  circle,  which  may  be  compared  to  the  nave  of 
a  wheel,  the  umbilical  lines  would  meet  at  precisely  the 
central  point.  Immediately  beneath  the  imperfect  circle  the 
median  lines  contract  into  a  sort  of  neck,  and  then,  instead 
of  continuing  to  be  approximate,  as  they  ought  to  do  for  a 
Spaiangidium,  or  parallel,  as  Elirenberg  would  require  of  them 
for  an  A»leromphalus,  they  divergCj  and  by  a  curve  reach  the 
edge  of  the  hyaline  area  at  jroints  almost  equidistant  between 
themselves  and  from  the  adjoining  umbilical  lines.  In  this 
last  character  (aub-equidistance  of  the  temiinaiion  of  the 
median  lines),  as  well  as  in  the  sub- equidistance  of  all  the 
rays,  the  median  one  included,  the  fruatule  is  very  nearly  an 
Aaterolampra.  The  valve  in  my  Asterolampra  Shadhollii  is 
also  circular,  and.  but  for  the  median  lines  passing  slightly 
beyond  the  central  point,  would  in  every  other  respect  belong 
to  the  Aateromphalus  section.  In  Aateronipkabia  Brookei, 
likewise,  of  the  late  Professor  Bailey,  the  valve,  if  not  actually 
circular,  appears  to  be  so  to  the  eye,  and  the  median  lines, 
which  somewhat  resemble  those  of  Atterolampra  Raperiana, 
scarcely  pass  beyond  the  central  point.  Enough  has  been 
said,  perhaps,  to  illustrate  the  transition  of  these  genera  into 
each  other ;  and  we  may  now  proceed,  in  acconlance  with  the 
views  advocated,  to  give  a  systematic  arrangement  of  the 
iwn  species. 


I^t) 


Asterolampra,  Ehrenb. 

AsTERoiurniLUs,  Ehr,    Spatasoiiudm, 


Dc  Brib. 
Valves  orbicular 


Frustules  simple,  two-valved,  disciform, 
or  Buh -orbicular  {in  one  ease  oblong) ;  central  area  hyaline, 
L  furnished  with  radiating  lines,  each  of  which  terminates 
B  base  of  an  areolated  marginal  segment ;  while,  niter- 


or  suo-( 
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Section  I. — Kays  equal  aud  equidistaut :  Ajstekolampiia. 

1 .  Aflerolamprn  Marylaniiica,  Elir.    Urabilical  lines  simple, 
etruight ;  areolitted  BCgmenta  curved  at  the  base.     Bf 
0010"  to  -0080".     (PI.  Ill,  figs.  1—4.) 


^^^H      Dating  with  them,  transparent  rays  are  continued  fronv' 
^^^H      byaliue  area  between  the  segmeats  to  the  margin. 


3in.^^| 


Aalerulsmpra  Marjlanilica,  Klir.  Berl.  Moniilsbericlit,  1S41, 
PI.  (June),  eg.  10.  Bail.  SiU.  Journ.,  vol.  nlviii,  PI,  4. 
Kiitz.  Sp.  Alg„  p.  las.  PritciL  Auimnlc.  p.  320,  PI.  U,  fii 
MJc.  Diet.,  p.  71,  PI.  19,  fiff.  5.  WaU.  Trims.  Mic.  Soc.,  vol 
p.  47,  PI.  S,  figs.  13  (B  rays).  U  (7  rujBj.  Briglitw.  Jlic.  Jouol, 
vol.  riii,  PI.  5,  fig.  3  (6  rajs). 

A.  septensria,  A.  S.  Johua.  Sill.  Journ.,  2d  aer.,  vol.  Jtiii,  p.  33. 

A.  impar,  Sliadb.    Trana.  Mic  Soc,  vol.  ii,  PI.  1.  Gg.  14  (7  n>« 

A.  pelagica,  Elir-     Bert.  MoimUbericlit  (1854),  p.  238.     (' 
first  bv  Miiller,  Abbuidl.  d.  Bcrl,  Akad.   1S41,  «ol.  t, 
PI.  6,  fig.  4,  in  bis  Memoir  uber  dea  Bau  dus  PeutacrinuB 
Mc(lufs(7  raja). 


4 
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Hob.  Various  deposits  in  the  United  States  (6  to  9  ran 
West  Indies  (7  rays),  R.  K.  G.  Natal  (7  and  11  rays),  " 
bolt.      Monterey   stone    (7    rays),   Professor  Walker-/ 
Indian  Oceau,  from  Salpt6  (6  aud  7  rays),  Wallich. 
Ocean  souudings,  at  2;!00  fathoms  (6  rays] . 

This  species  is  exceedingly  variable ;  and,  notwithstaading; 
the  number  of  figures  which  have  been  given  of  it,  several  of 
which,  however,  are  merely  repetitions  of  each  other,  I  have 
considered  it  very  desirable  to  ofl'er  some  additional  ones,  in 
order  more  fiilly  to  illustrate  deviations  from  what  may  be 
regarded  as  the  typical  form,  well  represented  by  Ehrenberg's 
original  figure.  That  author  has  assumed  eight  as  the  normal 
number  of  the  raySj  and  he  is  probably  correct  with  rcfereuoe 
to  the  fruatulea  found  in  the  American  deposits.  I  believe 
that  number  to  predominate,  although  specimens  with  from 
six  to  nine  rays  also  occur  in  the  same  deposits.  It  is  at  the 
same  time  a  very  curious  fact,  that  in  the  Indian  Ocean 
soundings  every  example  which  has  come  under  my  notice 
possesses  only  six  rays ;  and  Dr.  Wallich  has  represented  one, 
likewise  with  that  number,  obtained  from  Salpa  in  the  Bay 
of  Bengal.  Mobile  thus  the  number  eight  appears  to  predo- 
minate in  the  American  deposits,  aud  six  in  the  Indian  Ocean 
(so  far  as  known),  an  odd  number,  seven  or  eleven,  was  found 
by  Mr.  Shadbolt  to  exist  exclusively  in  a  gathering  from  Port 
Natal.     It  would  be  rash  from  such  limited  data  to  conclude 


r  macai.     II  woiuo  oc  rasn  irom  sucn  iimiien  oaia  lo  conclude       ,1 

^^^^    that  these  are  the  prevailing  numbers  on  the  coast  of  ^^H^ 
^^^B    Africa ;  still  it  is  remarkable,  that  in  the  gathering  spec^^^^| 
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with  the  frustules  "  moderately  abundai)t,"  not  one  should 
have  been  observed  having  otlier  than  seven  or  eleven  rays. 
The  extreme  range  appears  to  be  from  si\  to  twelve;  Dr. 
Waliich  refers  to  one  in  his  possession,  without  mentioning 
the  locality,  containing  the  latter  extraordinary  nnmber.  It 
is,  however,  now  admitted  on  all  hands  that  the  number  of 
rayB  is  of  no  diagnostic  value  whatever  ;  and,  consequently,  it 
ia  necessary  to  bring  together  all  those  so-called  species  which 
have  no  other  character  to  rest  upon.  Among  the  examples 
which  I  have  given  in  Plate  III,  are  friiatules  with  six,  seven, 
and  nine  rays;  but  1  have  not  selec-tcd  tlic^c  forms  on  account 
of  this  variation,  but  in  order  to  show  how  widely  the  valves 
may  otherwise  diflFer,  and  to  assist  in  determining  the  ques- 
tion of  identity.  In  fig.  1,  from  Piscataway,  Maryland,  the 
rays  are  not  only  numerous,  but  the  segments  form  an  ex- 
tremely deep  curve;  and  in  Dr.  Wallich'a  figure,  14,  1.  c., 
the  same  effect  is  produced  with  fewer  rays,  in  consequence 
of  the  segments  being  carried  still  nearer  to  the  umbilicus. 
In  my  figure  3,  detected  by  Mr,  Dallas  in  "  Bermuda  Tripoli," 
the  species  seems  to  have  reached  the  very  opposite  extreme, 
and  its  most  aberrant  condition.  The  hyijiiic  area  is  so  large 
as  to  occupy  half  the  radius ;  aud  the  curve  of  the  areolated 
segments  is  not  only  very  shallow,  hut  ceases  to  be  regular, 
beii^  considerably  flattened ;  all  which  makes  the  rays  appear 
so  short,  that  they  might  be  compared  to  the  handles  of  a 
steering-wheel.  I  have  introduced  figure  2,  from  Rappahan- 
nock, to  show  that  white  the  hyaline  area  occupies  even  a 
larger  portion  of  the  valve  than  the  preceding,  the  segments 
preserve  the  true  curve.  The  valve  has  seven  rays,  and  pre- 
sents a  most  striking  contrast  to  Dr.  "Wallieh's  fig.  1-1, 1.  c. 
My  fig.  4  represents  a  frustule  from  the  Indian  Ocean  sound- 
ings, remarkable  for  its  gigantic  size.  It  exhibits  also  a  pecu- 
liarity, observable  in  all  the  specimens,  obtaineil  from  the 
same  quarter, — a  greater  hi-eadth  of  the  ray  than  usual.  The 
umbilical  Uues  may  be  said  to  be  normally  simple  in  this 
species ;  hut  one  or  two  of  them  are  occasionally  forked  close 
to  the  central  point,  as  seen  in  fig.  1. 

With  regard  to  the  nature  of  these  Unes,  it  is  improbable 
that  they  indicate  an  actual  division  or  (hsscpiment  between 
the  bases  of  the  rays,  as  such  a  provision  would  seem  to  be 
useless  while  the  remaining  portion  of  those  organs  is  so 
firmly  united  to  the  adjoining  parts.  In  the  numerous  frac- 
tured specimens  of  Asterolampra  and  Spatang'uiium  I  have 
examined,  I  have  never  been  able  to  trace  any  disposition  in 
the  valve  to  break  up  in  the  direction  of  these  lines.  The 
more  correct  view,  it  appears  to  me,  is  that  suggested  by  Mr. 
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^^^H     Roper,  viz.,  that  they  are  raised  and  thickened  lines,  int 
^^^V     to  strenj^hen  the  valve.     In  a  friistule  of  A.  Marylandia 
^^^^      which  he  drew  my  attcntioa  as  throwing  some  light 
r  subject,  a  portion  of  the  hyaline  area  has  heen  accidentally 

f  destroyed,  leaving  one  of  the  lines  denuded  throughout  its 

^^^^  whole  length,  Prom  its  CTident  strength,  it  is  adtnirably 
^^^L  adapted  to  the  purpose  asaig'ned  toit  by  Mr.  Roper.  Indeed, 
^^^H  the  hyaline  area,  in  all  these  diatoms,  may  not  be  unaptly 
^^^P  compared  to  a  circular  window,  with  radiating  bars,  fitted 
P^^^  with  transparent  siliceous  panes.  In  screral  species  of  this 
r  and  the  following  sections,  there  is  an  apparent  thickening 

f  in  the  rays,  especially  where  they  pass  the  confines  of  the 

^^^^  hyaline  area.  At  this  part  there  is  sometimes  a  sort  of  ridge 
^^^L  or  convexity,  which  gradually  subsides  into  the  plane  surface 
^^^H  of  the  basal  portion  of  the  ray.  This  appearance  is  indicated 
^^^F  in  Mr.  Shadbolt's  figure  already  quoted,  and  is  probably 
^^^^  caused  by  an  internal  channel,  tlie  termination  of  which,  near 
the  umbilicus,  is  occasionally  tolerably  evident ;  but  I  do  not 
find  anything  like  the  line  passing  down  the  middle  of  the 
ray,  as  faintly  seen  in  Mr.  Shadbolt's  figure,  and  conspicu- 
ously in  that  given  by  Mr.  Brightwell.  ('Mic,  Jonm.,' 
vol.  viii,  pi.  5,  fig.  3.)  That  the  rays  are  tubular,  seems  to  be 
confirmed  by  Dr.  Wallich,  who  finds  air-bnbhles  in  them  in 
some  of  his  balsam -mounted  slides.  It  is  now  well  known, 
that  the  two  valves  of  the  firustules  of  this  group  do  not  cor- 
respond in  the  disposition  of  the  rays,  or,  to  use  a  printer's 
phrase,  they  do  not  register  ;  but  that  the  ray  of  one  valve 
is  opposite  to  the  areolatcd  segment  of  the  otlier, — a  circnro- 
stancc  which,  to  an  inexperienced  observer,  is  often  not  a 
little  perplexing.  This  arrangement  was  first  noticed  by 
Miiller,  who,  in  fact,  figured  the  two  valves  of  Astrroiantpra 
in  their  normal  position,  before  Ehreuberg  himself  constituted 
the  genus.  He  remarks,  "  Dieser  Stem  ist  eine  Doppelfigur 
nnd  bcsteht  aus  einem  vordem  und  hintern  stem,  w( 
jeder  7  Strahlenhat,  die  Strahlen  des  hinteren  stehen  ' 
Zwischenraumen  der  Strahlen  des  vorderen."* 

It  is  a  curious  fact,  that  in  species  where  the  umbi  _ 
lines  are  more  or  less  branched,  those  of  the  two  valves 
not  necessarily  correspond.     In  a  beautiful  frustule  in  my 
possession,  of  Asieromphalua  Brookri  of   Bailey,  the  upper 
valve  is  bo  convex  that  the  umbilical  lines  can  be  foe 
distinctly  from  those  of  the  lower  fiat  valve,  and  it  ap] 
that  the  furcation  of  the  two  sets  of  lines  is  to  some 
diiferent.     This  tends  to  confirm   Mr.  Roper's  idea  al 
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mentioited,  tliat  these  liaes  arc  to  be  coiisiclei«d  mainljr  as 
ribs  or  bars  of  support.  No  species  hna  ao  wide  a  range  with 
regard  to  sixe  as  A.  Marylaitdica.  The  smnlU'at  tbat  has 
pome  under  my  notice  is  a  specimen  belonging  to  Mr,  Roper, 
of  Shadbolt's  A.  itnpar,  which  is  only  -OOIS". 

3.  A»terolampra  Rotula,  n.  sp.  Grev. — Areolated  segments 
nearly  square  at  the  base ;  umbilical  lines  simple,  or  forked 
cloae'to  the  central  point.    Diameter  0041".  (PI.  Ill,  fig.  5.) 

Hab. — Monterey  stone.  Professor  Walker-Amott. 

It  is  with  considerable  hesitation  that  I  venture  to  offer 
this  diatom  as  distinct  from  tlie  following,  and  should  not 
have  done  so  but  for  the  opportunity  afforded  me  by  Professor 
Walker-Amott,  of  inspecting  a  series  of  that  species,  I 
find,  on  a  close  examination,  and  after  making  drawings  of  a 
number  of  specimens,  so  uniform  an  adherence  to  tho  cha- 
racter furnished  by  the  base  of  the  segments,  that  I  cannot 
at  present  bring  myself  to  regard  the  present  form  as  a 
variety.  At  the  same  time  it  may  be  lield  as  only  provision- 
ally independent.  The  segments  are  somewhat  square  at  the 
base,  and  the  linear  portion  of  the  rays  commences  abrnptly 
at  the  margin  of  the  hyaline  area  ;  whereas,  in  the  following 
species,  tlie  linear  portion  of  the  rays  assumes  a  triangular 
figure  before  leaving  the  hyaline  area,  in  consequence  _(rf  the 
very  different  outline  of  the  base  of  tlie  segments.  The 
□mbilical  lines  of  the  two  are  much  alike ;  those  of  the 
species  under  consideration  showing  a  disposition  to  divide- 
It  will  be  perceived  that  one  of  thera,  immediately  after 
leaving  the  central  point,  separates  into  three  branches. 

3.  Asterolampra  variabilis,  n.  sp.  Grev. — Areolated  seg- 
ments, with  a  dipping  angle  at  the  base ;  upper  part  of  the 
basal  portion  of  the  rav  triangular;  umbilical  lines  simple, 
forked,  or  in  triplets.  "Diameter  0028"  tn  0018"  (PI,  III, 
figs,  6—8.) 

Hab. — Monterey  stone,  Professor  Walker-Amott, 

The  most  characteristic  feature,  as  I  conceive,  of  this 
diatom,  arising  from  the  form  of  the  basal  portion  of  the 
rays,  and  consequent  angular  base  of  the  segments,  has  been 
referred  to  in  my  remarks  on  the  preceding  specie*.  The 
result  of  this  character  is  a  very  beautiful  rosettc-likc  contour 
of  the  hyaline  area,  and  constant  in  all  the  specimens  I  have 
seen.  The  umbilical  tines,  also,  are  remarkable.  In  A. 
Marylandica  they  arc,  as  wc  have  seen,  normally  simple, 
being  rarely  (one  or  two  only)  forked.  In  the  apeciea  now 
before  us,  the  reverse  is  the  case.  In  the  great  majority  of 
instances  the  lines  are  forked  or  in  threes ;  ao  that  in  the 
same  valve  there  will  seldom  be  more  than  two  of  them  un- 
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dirided.  In  the  series  already  referred  to,  as  communicatetl 
by  Professor  Walker-Amott,  the  following  arrange jueuts  of 
these  linea  occur.  (1.)  In  a  valve  with  seven  rajs,  one 
line  is  simple,  six  united  in  triplets ;  so  that  only  three 
lines  actually  radiate  from  the  central  point.  (2.)  A  valve  of 
eight  rays  (fig.  (>)  :  two  simple  lines  and  two  triplets ;  four 
lines  therefore  rudiate  from  the  central  poiut,  (3.)  Another 
valve  with  eight  rays  :  one  simple  line,  two  forked  and  one 
triplet;  four  liues,  as  before,  radiating  from  the  centre,  but 
by  a  different  combination.  (4.)  A  valve  with  nine  rays 
(fig.  7) :  two  simple  lines,  two  forked  and  one  triplet ;  in 
this  case  the  divisions  occur  at  a  considerable  distance 
from  the  umbilicus,  and  five  Uncs  emanate  from  the  central 
point.  (5.)  A  valve  with  ten  rays ;  no  simple  line  at  all,  but 
two  forked  and  two  triplets;  only  four  actually  radiating 
from  the  centre.  (6.)  A  valve  with  eleven  rajs  (fig.  8)  : 
one  simple  line,  two  triplets,  and  one  quadruplet ;  still  only 
four  proceeding  directly  from  the  umbiJical  point.  It  will  be 
obvious  from  the  above  statement,  that  there  is  a  decided 
tendency  in  the  umbilical  lines  of  this  species  to  arrange 
tberaselvea  in  triplets.  I  regret  that  I  have  not  space  to 
admit  of  the  entire  series  being  engraved,  but  the  examples 
I  have  selected  will  afford  a  good  idea  of  the  whole.  It  is 
worthy  of  observation  that  the  valve  I  have  represented  at 
figure  6  seems,  on  a  momentary  glance,  to  possess  what  I 
have  culled  median  lines,  which  enclose  Dr.  Wallich'a  "  baaat 
ray"  ("from  the  true  raye  being  always  arranged  around  or 
upon  it") ;  hut  this  is  a  deception.  Median  lines,  according 
to  my  view,  cannot  exist  apart  from  a  median  ray,  and  con- 
sequently are  not  to  be  found  hi  this  section  of  the  genus. 
In  the  present  instance  it  will  be  pereeived,  by  a  comparison 
with  figures  7  and  8,  that  the  appearance  is  caused  by  two 
triplets  of  umbilical  lines  happening  to  adjoin  each  other. 
The  same  efi'ect  is  twice  repeated  in  figure  8,  only  not  quite 
BO  conspicuously.  Dr.  Wailich  proposes  to  substitute  the 
term  "basal"  ray  for  median  or  "obsolete"  ray;*  but  as 
there  is  no  instance  on  record  of  more  than  one  median  ray 
occurring  in  the  same  valve,  he  must  use  the  term  in  a  more 
enlarged  sense  in  his  highly  interesting  paper,  when  he 
ascribes  three  basal  rays  to  the  species  he  has  done  me  tbe 
honour  to  associate  with  my  name.  In  one  of  Professor 
Walker- Aniott's  slides  is  an  abnormal  valve  of  A.  variaftilis 
with  the  hyaline  area  very  eccentrical,  and  the  whole  having 
exactly  the  appearance   as   if  it   had  been  intended  for  a 
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Spatangidum.  It  has  six  rays,  the  lamer  one  much  the 
lougest ;  the  upper  oue  short,  and  the  lateral  ones  sligbtly 
curved  downwards.  This  accidentEd  deviation  from  the 
ordinary  arraugement  of  the  valve  in  this  species  is  imma- 
terial, except  as  an  additional  illustration  of  the  tendency 
in  individuals  belonging  to  the  different  sections  of  the 
group  to  partially  assume  the  general  appearance  of  each 
other. 

4.  Aslerolampra  Grevillii. — Arcolated  segments  square  at 
the  base ;  rays  numerous ;  umbilical  lines  divided  and  ar- 
ranged in  parcels  or  groups  of  from  two  to  five  lines  each. 
Diameter  about  0034".  (PI.  IV,  fig.  21,  an  abnormal 
Talve.) 


Aiter 


£  Grevillii,  WnlJ.  Traus.  Mic.  Sue,  vol.  ?iii,  p.  47.  PI.  2. 


Rappahannock  Deposit,  United  States,  Mr,  E.  W, 
Dallas.  Indian  Ocean,  Dr.  Wallich.  Monterey  stone, 
Professor  Walker- Aruott. 

The  uniform  character  of  the  rays  brings  this  species  into 
the  present  section.  The  examples  originally  discovered  by 
Mr.  Dallas,  and  which  I  had  described  in  MS.  as  unques- 
tionably distinct,  I  have  little  or  no  hesitation  in  now  referring 
to  this  place.  Although  no  character  can  be  strictly  drawn 
from  the  number  of  rays,  yet  it  would  seem  that  in  this 
diatom  they  are  so  numerous  as  to  give  it  a  peculiar  appearance. 
The  umbilical  lines,  as  they  radiate  from  the  central  point, 
are  very  few ;  hut  they  almost  immediately  divide  in  such  a 
way,  that  a  group  of  lines  seems  to  be  supported,  as  it  were, 
by  a  single  short  stalk.  Thefrustule  figured  by  Dr.  Wallich 
has  thirteen  rays ;  the  umbilical  lines  are  combined  into 
three  groups  ;  the  three  little  stalks  which  support  them  alone 
radiating  from  the  central  point.  One  of  the  American 
specimens,  of  which  I  had  prepared  a  drawing,  contains 
fifteen  rays ;  and  the  umbilical  lines  are  combined  into  four 
groups,  supported  by  as  many  little  stalks.  Another  of  the 
American  specimens  contains  seventeen  rays.  The  one  with 
fifteen  rays  has  four,  which  Dr.  Wallich  would  call  "  basal ;" 
that  is,  they  unite  at  the  umbilicus  exactly  in  the  same 
manner  as  do  his  three  "basal  rays"  in  his  figure  of  the 
present  species.  Consequently,  if  I  am  right  in  considering 
the  American  and  Indian  individuals  as  identical,  the  species 
might  be  said  to  possess  an  indefinite  number  of  such  rays. 
But,  as  I  have  already  remarked,  this  arrangement  of  the  rays 
Its  of  a  ditfereut  and  more  satisfactory  explanation.  At 
21   {PI.  IV),  I  have  introduced   a  valve,   from   the 
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ment  of  the  ninbilicvl  lines. 

5.  Asiert/lampra  Brtb'tKsomana ,    n.  sp,   Grev. — Ai 
I  BCf^ncuts  square  at  the  base  !  umbilical  lines  with  an 
bend  in  th«  middle.     Diameter  WKJO'.     (PI.  Ill,  fig.  9.) 
//a A.— Monterey  stone,  Professor  WuJker-A 
This  may  be  regarded  a&  one  of  ProfeBSor  Walker-Arm 
most  interesting  discoveries,  as  it  shows  that  the  very  remi 
able  angular  bend  iu  the  umbilical  lines,  already  kaava 
exist  iu  Eome  species  of  Anlerompkal'ts  and  Spatangidii 
is    not  excluded  from    the    present    scetion ;    and  therefore 
strengthens,  in  however  small   a  degree,  tlie  argument  in 
favour  of  the  union  of  the  whole  group  into  oiie  genus, 
have  much  pleasure  iu  dedicating  so  well-marked  a  specii 
M,  Alphonse  de  Brebisson,  whose  name  is  so  eminently 
ciated  with  these  wonderful  structures. 
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Section  II. — Rays  unequal  (one  much  naiTower  than 
rest).     Umbilical  lines  radiating  from  the  central  point 
of  them  approximated. — AsTEHOMPnALtTS, 

6-  AslerQiampra  Hookerii. — Areolatcd  segments  curved  st 
the  base ;  umbilical  lines  straight,  the  two  approximated  onel 
(median  lines]  parallel. 

Aatcromplialua  Hookerii,  lUbr.,  Berl.  Monatsb.,  ]  S44,  n.  200.  pi.  [jJ 
Br.  3  ;  Kiila-,  Sp.  Alg„  p.  139 ;  Pritdi.,  Amuiaic..  p.  321 1  f 
Diet,,  p.  71.  pi.  x\x-.  lig.  2 ;  Ehr.,  MJfcrogeul.,  pi.  35,  A.  wi-  i 


(6  r.«l. 
teramph>iu)   Bncliii.  ] 


Asteromph«liw   Bncliii.  Ehr,  Bert.   Monalsb..  1841,   p.   200, 

Kill..  1.C,  p.  130;  Pritoli.,  L.  c,  p.  321 ;    Mic.  Diot.,  p.  t 

rajB). 
Asteromplmlus  Humbnldtii,  Ehr.,  Bed.  Monatsb..  1S44,  p.  S 

Kiiiz.,  I.c„p.  ISO;  Pnl.eh,,  I.  c.  p.  321,  pi.  siv..Bg.34; 

Diet.,  p,  71 ;  Elir,  Mikrogeol.,  pi.  xxsv.,  A.  wl,  fig.  3  (8  w 
Aiteroinphslus    Cayjerti,   Ebr.,  B<;rl.  Monslab.,   1S41.   p.  200,  i 

Kilti.,  1.  c,  p.  130 ;  Pritol)..  1.  c„  p.  321 ;  Mio.  Diet.,  p.  71 ; 

Mikrogeol,  pi.  35,  A.  xii.,  Og.  1  (9  raja). 

ffaA.— The  Antartic  Oceaji,  Ur.  J.  D.  Hooker, 
As  the  celebrated  Ehrenbcrg  regarded  a  simple  difl'erenee 
in  the  number  of  rays  as  amoimting  to  specific  distinction, 
he  has  added  a  multitude  of  names  to  our  list  of  Biatomacea: 
which  cannot  now  be  permitted  to  retain  their  position. 
Such  is  pre-eminently  the  case  in  the  genera  Actinocyclus  and 
Actinoptycfais,  which  will  probably  be  found  ultimately  to 
containcomparatively  few  true  species.  In,4s/er(ii 
same  system  was  carried  out.  The  four  species  i 
together  are  only  distinguished  by  each  individu&]  '. 


^romphaltu  ^^^^J 
9  now  brom^^^^l 
ividu&]  hai^^^H 
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one  more  ray  thau  its  predecpssoi".      In  every  otlicr  n;s|ieft 
they  are  precisely  similar. 

7.  Aalerolampra  Dal/asiana,  n.  sp.,  Grev. — Areolated  seg- 
ments square  at  the  base ;  umbilical  lines  straight ;  median 
lines  campanulate.     Diameter  -OOSH".     (PL  IV,  fif;.  10.) 

ffflA.— In  "  Bermuda  Tripoli,"  Mr.  E.  W.  Dallas. 

The  tiiatomist  cannot  fail  to  observe  how  similar  this  form 
is  to  some  of  the  species  described  in  the  first  sectionj  with 
the  excejitiou  only  of  the  median  ray  and  median  lines.  In 
general  habit  it  is  widely  different  from  all  the  Asteromphali 
of  Ehrenberg,  but  agi-ees  more  with  the  following  species, 
also  detected  by  my  lynx-eyed  friend,  Mr.  Dallas,  in  the 
same  material.  The  precise  locality  of  this  famous  "  Tripoli" 
was  for  some  time  a  mystery  ;  but  the  readers  of  llie  '  Micro- 
scopical Jounial'  will  Ijeanare  that  Professor  ^^'alker-.\xnott 
believes  that  he  has  traced  it  to  a  place  called  Bermuda, 
about  twenty  miles  below  Richmond  in  Virginia.*  Con- 
sidering that  the  genera  Heliopvlta,  Craifjiedodiscus,  &c.,  have 
never  been  found  elsewhere,  it  may  be  said  to  be  the  most 
precious  deposit  known ;  and  the  discovery  in  it  of  two  new 
species  of  the  present  section  of  Anterolampra  will  add  not 
a  little  to  il3  interest.  It  is  remarkable,  however,  that  if  it 
really  forms  a  part  of  the  great  Richmond  deposit,  nothing 
like  it  snould  have  been  found  since  the  original  supply 
passed  into  circulation. 

8.  Asieruhttiipra  tyuUic/ilana,  a .  sp.,  Grev. — Areolated  seg- 
ments square  at  the  base;  umbilical  lines  straight,  the  two 
median  one  acuucatc.      Diameter   0021".      (PI.  iV,  fig.  11.) 

Hab.^hi  "  Bermuda  Tripoli,"  Mr.  E.  W.  Dallas. 

Only  one  specimen  of  this  species  has  been  seen,  and  it  is 
conspicuous  for  the  polygonal  aspect  of  the  hyaline  area, 
which  resembles  the  tlisc  of  an  Ophiura.  There  are  only  six 
rays,  and  the  basal  portion  of  each  is  so  wide  next  the  ai-eo- 
lated  segments,  that  it  may  be  compared  to  a  short-bladed 
trowel,  while  the  linear  part  represents  the  handle.  These 
relative  proportions,  however,  may  not  be  constant. 

9.  Avterolampra  BeaumQnlii. — Areolated  segments  curved 
at  the  base ;  umbilical  lines  with  an  angular  bend ;  median 
lines  straight,  parallel. 

^^HA>lcrnin|ilialQ9Beaiimonlii,  Elir.,  Berl.  Uonatsb.,  18i4,  p.  £00,  pi. 
^^E  (June),  Gk.  5  ;  Kiitt.,  I.  c,  p.  ViO  i  Pritoli.,  1.  C,  p.  331 ;  H.c 
^H       Diet.,  p,  71,  id  edit ,  PI.  13,  Qg.  la. 

^^Kab. — Antarctic  Ocean,  Dr.  J.  D.  Hooker. 

^^B  *  '  Mic.  Joiini.,'  ml.  vli,  p.  Hi. 
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A  very  BJngul&T  species,   having  the   ordinary  umbilj 

lineB  furnished  with  an  angular  bend  in  the  middle,     * 

the  median  lines  are  straight.      It  thus  forms  a  tranaitioa 
from  the  previous  species  of  the  section  to  the  following  one. 

10.  Asttrotampra  Darwinii. — Areolated  segments  some- 
what square  at  the  baae;  umbilical  lines  with  an  angular 
bend ;  median  hues  cuneate,  with  an  angle  midway,  furnished 
with  a  minute  spiue-hke  projection.  Diameter  '0019"  to 
■0035".     (PI.  IV,  figs.  12,  13.) 

Asteromplialus  Danrioii,  ELr,  Berl.  MotiaUb.,  lS44,p.SO0,[il.  (Juns). 

fig,  I ;  Kul«.,  i.  e.,  p.  UV ;  Fritch.,  I.  c,  p.  320 ;  Mic.  Diet.,  p.  7i 

(6  rnjs). 
Asteroiiipliulus  Rossii,  Elir.,  Berl.  MoniUb.,  UH.   p.  SOO,  pi.  (Jtn 

Cg.  2;    Kuti.,  1.  c,  p.  130j   Pritch..  1,  c.   p.  321;    Mic  T' 

p,  71 ;  Elir.,  Microgcol.,  pi.  Zo.  A.  ui,  %.  4  (6  njs). 

Hab. — Autarctie  Ocean,  Dr.  J.   D.   Hooker.      MonI 
Blone,  Professor  Walker-Aniott. 

The  determination  of  this  species  has  been  occompg 
with  a  good  deal  of  perplexity.  The  figures  given  by  Ehreo" 
berg  represent  the  base  of  all  the  areolated  segments  as 
curved — not  in  the  remotest  degree  as  tending  to  square; 
whereas  in  the  specimens  obtained  by  Professor  Walker- 
Amott  from  the  Monterey  atone  (all  of  them  four-rayed),  the 
hyaline  area  is  decidedly  quadrangular.  Nay,  more  than 
that,  the  outline  of  the  hyaline  area  between  tlie  median  and 
adjoining  rays  is  slightly  but  unequivocally  convex  instead  of 
concave.  It  is  difficult  to  conceive  how  ao  great  an  amount 
of  error  should  have  crept  into  Ehrenberg's  figures,  if  the 
Monterey  spedraens  be  really  the  same.  1  confess  that  1 
am  not  quite  satisfied  on  this  point,  although  the  umbilical 
and  median  lines  agree.  In  deference,  however,  to  Professor 
Walker-Arnott's  opinion,  I  refer  his  Monterey  valves  in  the 
mean  time  to  this  place,  and  offer  representations  of  two 
examples,  in  order  that  the  discrepancy  between  them  and 
Ehrenberg's  figures  may  be  better  understood.  It  will  be 
noticed  that  there  is  some  difference  in  the  median  lines  ia^ 
the  two  valves ;  but  the  absence  of  the  angles  in  figure 
may  be  regai-ded  as  accidental, 


Section  III. — Rays  unequal.      Umbilical  lines  radiating 
from  the  top  and  sides  of  the  median  lines ;  which  latter  pass 
beyond  and  enclose  the  central  point. — Spatangiuicm. 
•  Umbilical  lines  witlioul  an  angular  bend. 

( J .  Aaterolampra  ^obelltita. — K.T«(i\a.\.iii.  ^ft-pwesA*  e 


Fskville,  on  Aalerohmpra. 

at  the  base ;   umbilical  lines  ail  straight,  radiatinj;  from  the 
and  Bides  of  the  median  lines.      Diameter    0017"  to 


^^^H|9p«t>ngidinin  fliiMliiliini,  De  Bri^b.^  Bull.  Soc,   Linu.  de  KormiiLi<l., 
^^^      ''^- ''''  !'>•  3.  Sk-  3- 

I  Aslerotniilialaa  (labelUtua,  Gvev.,  Mic.  Journ.,  vol.  vii,  p.  lOO,  PI.  7, 

figs.  4,  B. 
SpaUii^dium  peltatum,  De  Bri-b.,  1.  c,  PI.  i,  Hg,  i. 

Hab. — Peruvian  Guano,  De  Br^isaon.  Califomian  Guano. 

After  a  reconsideration  of  the  claims  for  distinction  put 
forth  on  behalf  of  the  two  diatoms  above  quoted,  I  cannot 
find  any  really  trastworthy  characters  to  separate  them.  The 
slightly  arcuate  rays  in  S.  flabellutum  will  not  alone  suffice,  as 
this  appearance  may  be  seen  occasionally  in  species  whose 
rays  are  normally  straight ;  and  the  "  subpinnate  "  disposition 
of  the  rays  in  S.  peltatum  is  rather  a  deception,  arising 
simply  from  the  number  being  uneven,  and  the  odd  ray 
being  placed  on  the  apex,  in  the  direction  of  the  median  lines. 
Beyond  these  two  characters — the  one  as  uncertain  as  the 
other — there  is  nothing  to  rest  upon,  The  number  of  rays  in 
the  specimens  I  have  seen  is  ten  or  eleven ;  but  a  larger 
series  of  examples  would  probably  show  a  wider  range.  The 
areolation  is  very  mioiite. 

12.  Asterolampra  Hiltoniana,  n.  sp.  Grev. — Arcolated  seg- 
ments acutely  curved  at  the  base ;  umbilical  liues  radiating 
from  the  apex  and  sides  of  the  median  lines,  the  two  lower 
pair  suddeidy  dedexed.   Diameter  0038"  to  0052".    (PI.  IV,        ^H 
fig.  H 

Hab. — Algoa  Bay  Gnano,  R.K.G.  Indian  Ocean  soundings,       ^^H 
made  by  Captain  Pulten.  ^^^| 

On  a  former  occasion,  this  species  was  referred  to  by  me  as  ^^^| 
probably  distinct  ;**  but  at  that  time  I  had  only  seen  two  ^^^| 
examples  with  ten  rays  each.  In  the  Indian  soundings  I  ^^H 
have  met  with  numerous  individuals  (including  fractured  onea,  ^^^| 
which  are  often  equally  instructive),  and  my  previons  im-  ^^^| 
pression  is  fully  confirmed.  The  latter  specimens  are  much  ^^^| 
finer,  the  rays  varying  from  fifteen  to  nineteen.  Three  of  ^^^ 
the  umbilical  lines  on  each  side  are  generally  dcflexcd,  but 
the  lowest  two  on  each  side  are  more  or  less  suddenly  bent 
downwards  in  the  middle,  either  by  a  sharp  curve  or  angle.  ^^^ 
In  the  African  specimens  the  lines  arc  all  simple,  So  are  ^^H 
they  all  in  an  Indian  valve  of  eighteen  rays.  In  the  Indian  ^^H 
one,  however,  which  I  have  figured,  with  nineteen  rays,  three       ^^H 

Itiie  liues  arc  forked.     It  is  a  very  transparent  species,  and       ^^H 
I  •  'Ww.  Joura,"  vo).  vVi.  p.  MSft.  ^^H 
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yaEvitiE,  OB  Ailrrolampra . 
The  rays  are  eleuder,  aud 


the  areoU^^^H 


b 


easily  overlooked. 
very  minute. 

■  •  ULibilicsl  lines  willi  an  angular  bem 

13.  Aiterolampra  elegant,  Grev. — Areolated  Begmenls 
sharply  curved  at  the  base,  more  than  half  theradius;  umhilic&I 
lines  radiating  from  the  apex  and  sides  of  the  median  lines, 
normally  simple,  but  sometimes  once  or  eveu  twice  forked. 
Diameter  oaW  to  -0060".     {l\.  16.) 

AMeromulmlus  elpEans,  Grer./Mic.  Jouni.,  vol.  vH,  p.  7,  PI, 
Wsll.  IVaiis,  Mie.  Soc.,  -vol.  vlii,  p.  M,  PI.  8,  fig.  10  ? 

Hab. — Califoroian  Guaao.     Soundmgs  from   the 
Ocean,  in  2200  fathoms,  made  by  Captain  Pullon. 

My  figure  formerly  published  represents  a  small  normal 
example;  but  the  specimens  which  occur  in  the  Indian 
soundings  present  so  extreme  a  deviation  from  the  typii 
state,  that  an  additional  illustration  becomes  sbsoii  ' 
necessary.  In  most  of  these  Indian  valves  there  is  a  diaj 
tion  in  the  umbilical  lines  to  diride,  or  eveu  subdivide 
this  is  done  so  irregularly  that  simple  lines  may  be 
with  the  forked  ones.  In  three  specimens  now  before  me, 
the  first,  with  seventeen  rays,  has  three  of  the  lines  forked  and 
one  twice-forked.  The  second,  with  twenty  rays,  has  four 
forked  and  one  twice-forked.  The  third,  a  magnificent  and 
perfect  specimen,  with  twenty-five  rays  (fig.  10),  has  seven 
linea  forked  and  one  twice-forked  ;  so  that  only  five  of  the 
lines  remain  in  their  normal  condition.  A  large  specimen 
in  Mr.  Boper's  cabinet,  of  which  he  lias  sent  mc  a  drawing, 
exhibits  a  still  more  whimsical  aben-ation.  It  has  twenty- 
nine  rays,  but  only  ten  umbilical  lines  radiate  directly  fi-om 
the  median  lines ;  of  these,  one  is  diddcd  into  six,  another 
into  seven  branches.  Pour  lines  only  are  simple.  In  the 
sketch  of  another  valve  containiug  twenty-five  rays,  sent  by 
Mr.  Nornmn,  six  lines  are  simple.  In  these  anomalous  valves 
the  angidar  bend  becomes  less  conspicuous,  because  the 
i-amificalion  generally  takes,  place  at  one  or  both  angles  of  the 
bend ;  a  fact  which  rather  tcuds  to  strengthen  my 
under  A.  heptactis,  that  where  the  angidar  bend  exists, 
ramnlus  however  fine,  or  at  least  a  disposition  to  origiuatsi 
ramulus,  may  be  also  presumed  to  exist.  T!>e  arcolatiou 
this  species  is  extremely  minute,  and  the  rays  are 
slender.  1  have  some  scruples  about  referring  the  V) 
>Yhich  Dr.  Wiiltich  hiis  figured,  to  this  place,  without 
opportunity  of  tracing  ils  connection.  The  peculiar-It 
median  lines,  robust  rays,  atvA  a^^OTevAV^'  tather  large 
tion,  seem  to  indicate  a  i\ffieieuce. 
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^^■■14.  Asterolampra  imbAcuta. — Areokted  segmeuts,  sharply 

^^Bgrved  at  the  baae,  less  than  half  the  radius ;  rays  numer- 

oua,  robust ;  nngular  bends  of  the  umbilical  lines  forming 

unitedly   an  oblong   elliptical   figure.     Diameter  -OOai"  to 

■0034".'    {Fig.  17.) 


.  Mic.  Soo.,  vol,  ' 


■  p.  46, 


uab. — Salfi/F,  Bay  of  Bengal,  Dr.  Wallich.  Soundings 
•om  the  Indiau  Ocean,  in  220O  fathoms,  made  by  Captain 
Pullcii.     Natal,  Mr.  Roper. 

One  uf  the  most  distinct  and  beautiful  species  1  am  ac- 
quainted with.  The  appearance  of  the  valve  is  singularly 
rich,  the  usual  parts  being  so  arranged  as  to  present  suc- 
cessive series  of  radiations.  The  umbilical  lines  are  given 
off  from  the  top  and  sides  of  the  median  lines  in  such  an 
equal,  symmetrical  manner  that  the  angular  bends  are  in 
close  and  parallel  approximation.  The  oblong- elliptical  line 
thus  formed,  taken  at  its  widest  part,  is  about  a  third  of  the 
radius,  and  constitutes  what  may  be  called  the  first  zone  in 
the  radiation,  The  continuation  of  the  umbilical  lines  to 
the  base  of  the  segments,  taken  along  with  the  enclosed 
basal  portions  of  the  rays,  forms  a  second  zone ;  and  the 
narrower  portion  of  the  rays,  with  the  areolated  segments,  a 
third  zone.  As  all  the  speeimcaia  which  I  have  examined 
differ  somewhat  from  Dr.  Wallich's  figure,  I  have  thought  it 
desirable  to  give  a  supplementary  one,  of  a  valve  with 
twenty-one  rays.  1  have  another  drawing  of  an  equally 
perfect  valve,  ^lith  seventeen  rays,  in  all  respects  similar.  In 
my  valves  the  median  lines  taper  down  beautifully  to  the 
median  ray,  and  exhibit  an  abortive  angular  bend  at  the 
proper  place.  The  most  material  difference,  however, 
between  Dr.  Wallich's  figure  and  my  specimens  consists  in 
the  wide  space  represented  by  him  between  the  two  lowest  raya 
and  the  median  ray  ;  whereas  in  my  extensive  series  of  valves 
there  is  no  greater  space  than  there  is  between  any  of  the 
other  rays ;  indeed,  in  most  frustules,  the  space  is  rathei' 
less.  The  outline  of  the  valve  is  slightly,  but  perceptibly, 
ovate ;  the  arcolatiou  considerably  larger  than  in  A.  elegant, 
its  nearest  ally.  It  is  the  most  robust  species  which  has 
occurred  in  the  Indian  soundings,  and  hence,  perfect  indivi- 
duals are  not  quite  so  rare  as  in  other  cases.  Among  Mr. 
Roper's  drawinj-s  is  one  of  a  valve  from  Natal,  with  only  ten 

KB,  and  in  diameter  only   OOIj".     Iu  all  material  eharac- 
1,  however,  it  agrees  weU  with  the  present  species. 
fi.  Aaferolampra  Brookei, — V  aHe  Tieav\\  i\vi\\K  *^icvi)«  -, 


I 

i 


srcolated  segments  nearly  square  at  the  hone ;  angular  1 
of  the  umbilical  lines  situated  towaids  the  outer  extrer 
median   lines   srarcely   pikssing   beyond    the   ocutral 
arched  at  the  top,  then  contracted,  afterwards  more  or  1 
divergent.     Diameter  -0028''  to  -OOSO".     (Fig.  18.) 

Asteriimnhalas  Broukei,  Bail.,  StU.  Tourn.,  2d  scr.,  rol.  ixii,  p.  2, 1 
fig.  I. 

Hab. — Sea  of  Kamtscbatka,  iu  soundings  luade  by  Lifl| 
Brooke,    in    1 700    fathoms.    Professor    Bailey.       AtL 
soundings,  Mr.  Roper. 

Were  it  not  that  I  possess  specimens  of  this  species 
Professor  Bailey  himself,  I  could  scarcely  have  recognised  ^ 
from  the  brief  notice  he  baa  given  of  it  in  '  Sillimau's  Jour- 
nal,' and  still  leas  from  the  figure  which  accompanies  it.     The 
fact  is,  the  characters  which  he   attributes  to  it  are  now 
Bhared  in  common  with  other  species,  and  we  have  to  look 
for  other  distinctive  marks.     In  some  points,  the  species  is 
allied  to  A.  Roperiaua,  lieing  apparently  quite  circular,  and 
having  the  base  of  the  segnoents  square,  or  nearly  so. 
additional  resemblance  is  also  found  in  the  media 
which  scarcely  cover  the  central  point,  being  arched  at  t 
top,  then  contracted,  and  lastly  expanded,  though  not  to  ti 
same  extent  as  in  the  species  just   mentioned.     Profe* 
Bailey's   figure    represents   the    base  of   the    segments  i_ 
decidedly  curved  as  in  A.  Manjlandica,  but  they  are  miH 
nearly  square,  and  in  some  valves  quite  so.     The  umbilioi 
lines  radiate  from  the  upper  half  of  the  median  lines,  a 
are  sometimes  branched.     Tliere  is  an  angular  bend,  nearer 
to  the  outer  extremity  than  in  any  other  species,  and  at  each 
angle  the  minute  spine-like  process  indicates  probably  t' 
base  of  a  ramiUus.     This  may  also  be  seen  at  the  base  of  ti 
median  lines.     The  areolation  is  conspicuous.     The  uumbL 
of  rays,  according  to  Bailey,  varies  from  seven  to  thirteen,4 
more ;  in  my  specimens  they  are  from  ten  to  twelve.     "" " 
frustule,  when  perfect,  is  very  convex. 

16.  Anterotampra  Roptriana,  n.  sp.,  Grev. — Valve  i__ 
cular;  hyaline  area  centrical;  areolated  segments  square  i 
the  base,  almost  equal;  rays  seven;  median  lines  pasui 
round  the  central  point  in  a  semicircle,  then  contract 
below,  and  lastly  widely  expanded.  Uiametcr  ■0025" 
■0006''.     {Fig.  U.) 

Hab. — Indian   Ocean,   in    eouudlugs    made   by    Capta 
PuUeu,  in  2200  fathoms. 

It  is  unnecessary  to   repeat   the   remarks  which  I  hi(L 
already  made  on  this  most  interesting  diatom,  as  constitutilj 
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a  link  between  the  last  aijd  the  present  section.  lu  fact,  had 
the  two  median  lines  united  at  the  cential  point  instead  of 
being  carried  just  round  it,  it  woidd  have  been  included  in 
the  last  section.  In  other  wortla,  it  would  have  been  an 
"  Asteramphalua,"  instead  of  a  "  Spatangidium."  The  six 
perfect  rays  arc  broad,  and  equal  to  the  margin,  like  those  of 
De  Brehisson's  Spatangidium  hfptactis.  The  umbilical  lines 
have  an  angular  bend,  which  is  bo  obscurely  developed  as  to 
be  liable  to  be  overlooked ;  but  the  indication  of  the  bend  in 
the  median  lines,  towards  the  margin  of  the  hyaline  area,  is 
more  conspicuous.  When  carefully  looked  ibr,  however, 
they  will  he  perceived  without  difficulty.  I  have  even  suc- 
ceeded in  tracing  in  two  specijnens  very  slender  ramuli, 
passing  firoui  the  angles  of  the  liend  to  the  angles  at  the  base 
of  the  segments,  exactly  as  iu  Spalangidiiim  heptactis ; 
but  to  do  this  requires  the  most  careful  adjustment  possible, 
and  such  a  managemeut  of  illumination  as  to  throw  the  um- 
bilical lines,  and  ramuli,  and  edges  of  the  ray  cavities  into  a 
light  definition.  The  umbilical  lines,  including  the  median 
ones,  are  robust,  and  the  areolatiou  rather  large.  The  valves 
seem  very  constant  to  the  characters  given,  as  1  have  tested 
by  au  exnminatioD  of  aboTe  a  dozen  Bpei:in]ens.  In  one  only 
did  the  median  lines  vary,  in  becoming  widely  sub-parallel, 
instead  of  diverging.  Perfect  examples  arc  very  rare.  The 
individual  figured  is  the  most  perfect,  but  by  no  means  the 
largest  in  my  cabinet. 

17.  Asterolampra  ShadboHiana,  n,  sp.,  Grev. — Areolated 
aegnients  square  at  the  base;  umbilical  hues  radiating  from 
the  arch  of  the  pyriform  median  lines,  with  the  angular 
bend  about  the  middle;  rays  seven,  terminating  consider- 
ably within  the  margin.     Diameter  -01131".     (Pig.  19.) 

Hab. — Indian  Ocean,  in  soundings  obtained  by  Captain 
Pullen.  in  i2(X)  fathoms. 

Mr.  Roper  very  kindly  sent  both  his  accurate  drawing  and 
the  slide  containing  the  valve  of  this  interesting  species  for 
my  inspection ;  and  I  have  since  been  so  fortunate  as  to  dis- 
cover a  second  example  for  myself,  so  minutely  similar  that 
the  engraved  illustration  might  have  been  taken  from  either 
specimen.  It  seems  to  be  a  really  well-marked  diatom.  Ita 
nearest  ally  is  perhaps  A.  Brookei,  from  which  it  ia  separated 
by  the  very  diflerent  median  lines,  and  by  the  angular  bend 
being  more  iu  the  middle  of  the  umbilical  lines.  If  the 
termination  of  the  rays  so  much  within  the  margin  of  the 
valve,  and  singularly  short  median  ray,  prove  permanent 
characters,  they  will  serve  still  farther  to  distinguish  the 
present  species,     I  suspect,  also,  that,  as  in  A.  Roperiana, 


A.  hepttutin,  mid  A.  Arachiie,  the  number  of  rttysiiutyben 
MiMtant   tliRU    is    genepally    the    rase    in   the    gjoup. 
areolation  is  rather  large. 

18,  Agterolampra  hcptacth. — Segmeuts  square  at  the  b 
rays  seven,  six  of  them  broad,  linear,  subarcuate,  the  mec 
one  in  a  broad  shallow  groove;  iimbilical  lines  with^ 
ramuluB  procoeiiing  from  each  angle  of  the  bend  ;  areolation 
large.     Diameter  -0018"  to  -0070". 


SpatB 


lEridium    heptnolis,  De   Br^b..  Bull.  6oc„ 
jliii,  |il.3."     - 


.  dc  N< 


SpBtangitlium   Biilfsmi 

pi.  7.,  ngs,  7.  s. 


Norm..  Grev.  Mic.  Joura.,  vol.  Tii,  p. 


Hab. — Pemvian  Guano,  l>e  Brebissou.    Californian  Gi 
R.  K.  G.     Atlantic  souudinga,  Mr.  Roper. 

The  extraordinary  discrepancy  between  the  figure,  with_ 
of  the  character  in  De  Brebisson's  paper  above  quoted,  Kn4 
the  nnmeroua  specimens  of  the  diatom  itself,  which  I  had 
examined,  led  me  formerly  torcgard  Mr.  Norman's  Spataugi- 
dium  Ralfsianum  as  a  distiuct  species.  The  broadly  ovate 
ontlinc  of  the  valve  delineated  by  De  Brebisson,  and  the  state- 
ment in  his  specilic  character,  that  the  median  ray  was  tic 
longest,  were  opposed  to  ray  own  experience;  for  I  had  ever 
found  the  valve  broadest  in  the  transverse  direction,  and  the 
two  lower  lateral  rays  the  longest.  I  still  consider  that  my 
figure  8,  above  ([iiotcd,  is  typical  of  the  species,  as  it  agrees 
with  the  vast  majority  of  specimens.  While,  however,  I  was 
supported  in  ray  view  by  some  diatomiets,  others  were 
against  me,  and  I  am  at  length  satisfied  that  we  had  the 
same  organism  in  view.  Araoug  some  careful  drawings  of 
his  own  making,  which  Mr.  Roper  kindly  permitted  me  to 
consult,  are  two  of  tliis  species,  and  in  one  of  them  there  is  a 
slight  approach  towards  a  broadly  ovale  outline,  and  the 
median  ray  is  the  longest ;  but  this  is  decidedly  an  exceptional 
case,  unless,  indeed,  the  Peruvian  fnistulcs  differ  in  contour 
frora  those  of  California.  There  is  a  curious  feature  in  this 
speoies  which  I  did  not  formerly  notice :  the  very  slej 
ramuli  which  i)roceed  from  each  angle  of  the  bend  in 
umbilical   lines   terminate   at   the  angles  of   the  areoh 

tegmenta,  in  a  line  with  the  margin  of  the  broai)  rays       

consequence  of  which  is,  the;  two  small  spaces  enclosed   hy 
these  ramuli,  at  the  base  of  each  of  the  segments  although 
they  form  a  part  of  the  hyaline  area,  are  excluded  from  the 
huaul  portion  of  the  ray.     It  may  be  observed  also,  that 
tbi»  fine  species,  as  weW  ivs  \i\  A.  Ropmana,  <.We  angular 
is  rfistinctlv  connected  wvtV  a  wj^cm  o^  tstoAcWqcxi.,  \\. 
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he  inferred  Trith  some  degree  of  confidence,  that  it  is  an 
important  character  when  met  with  in  other  species.  Little 
Bpine-like  processes  are  seen  to  project  from  the  angles  in 
several  allied  forms,  and  may  be  the  basis  of  similar  ramuli. 
In  the  diatom  under  consideration,  the  base  of  each  niHiulus 
is  conspicuous,  but  it  appears  at  first  sight  to  stop  abruptly, 
and  it  requires  very  careful  adjustment  to  trace  the  fine  con- 
tinuation to  the  angle  of  the  segments.  In  other  Bpecies, 
while  the  spine-like  base  is  sufficiently  obvious,  the  very 
delicate  continuation  may  escape  observation  altogether.  The 
colour  of  the  valve  is  very  pale  yellow  ;  the  areolation  larger 
than  in  any  other  member  of  the  group. 

19.  Asierolamitra  Arachne.^\'a.\ve  brondly  ovate ;  hyaline 
area  very  small  and  eccentrical ;  areolated  segments  curved 
at  the  base,  the  upper  one  verj-  widely,  the  lateral  ones 
sharply ;  umbilical  lines  tno,  lateral ;  median  lines  dilated 
upwards ;  rays  five,  the  two  superior  ones  cuned  upwards, 
widely  apart.     Diameter  abont  '0021". 

SpRtRJiidliim  Aracbiie,  De  Br£b.,  Bull,  Sue.  Liun.  de  Nomiaiid.,  tqI.  iii. 
pi.  3,  Gg.  1. 

Asteromplialiia  malleus,  Wall.,  Traus.  Mic.  Sue,  vol.  viii,  p.  47,  pL  2, 
Bg.  U. 

Hab. — Perudan  Guano,  De  Brebisson.  In  Salpee,  Indian 
Ocean,  Dr.  Wallich,  Indian  Ocean,  in  soundings  at  2200 
fathoms,  made  by  Captain  Pnllen. 

It  would  be  fortunate  for  the  student  if  diatoms  were  in 
general  as  faithful  to  their  characters  as  this  remarkable 
species.  It  is  one  of  the  few  belonging  to  the  present  group, 
of  which  it  may  hfi  said  that  the  number  of  rays  is  really 
constant.  Their  disposition  is  also  very  peculiar.  The  hya- 
line area  is  so  small  as  scarcely  to  be  perceived  at  first  sight, 
being  composed  merely  of  the  very  short  suddenly  dilated 
bases  of  the  four  perfect  rays  and  the  space  enclosed  within 
the  short  median  lines.  The  rays  are  attached  to  the  sides  of 
the  median  lines,  nearly  the  whole  of  which  they  occupy. 
The  upper  pair  turn  their  backs,  as  it  were,  on  the  lower  pair, 
curving  outwards  and  upwards,  and  bear  much  the  same  relar 
tion  to  the  median  lines  as  the  horns  of  an  ox  do  to  the  frontal 
bone.  The  lower  pair  of  rays  are  straight,  and  point  laterally 
downwards,  forming  a  group  of  three  with  the  metUan  ray. 
The  median  lines  also  exhibit  a  character  peculiar,  T  believe, 
to  this  species,  in  not  being  united  at  the  top  ;  they  do  not 
even  incline  towards  each  other,  biit  stop  abruptly,  leaving 
the  intervening  space  in  juxtaposition  with  the  base  of  the 
upper  areolated  segment.  Another  anomaly  occurs  iatkw. 
part  of  the  valve,  in  the  segment  inst  taeiiiivone^  \revti^  m»,- 
mifpwted  by  an  umbilical  line.     tVe  atw>\BA\otvis.\«E%"i%  *s^ 
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the  coluur  of  the  valve,  even  when  mouuted  in  balsam, 
brownish  yellow.  Two  specimens  only  have  occurred  to  me, 
in  the  Indian  Ocean  soundings. 

20.  Asterolampra  Sarcophagus. — "  Val>e    oblong,  ' 
Blight  constriction  near  each  extremity ;  hasol  rny  plane, 
continuous  with  one  of  the  true  rays;  euturea  pUue;  eelld 
Tery  large.     Length  0018';  breadth  0009"." 

AsleroinphBlus  Sarcapliagas,  Wall.,  Trans.  Uic.   Sao.,  to) 
pi.  a,  D;;.  13. 

Hab. — Indian  Ocean,  from  Salpie,  Dr.  Wallich. 

As  I  have  not  had  an  opportunity  of  examining  tliis  very 
curious  diatom^  I  give  the  specific  character  in  Dr.  Wallich's 
own  words.  The  form  of  the  valve  is  so  extreme  a  deviation 
from  the  otherwise  more  or  less  orbicular  shape  of  the  entire 
series,  that  an  im])ression  almost  forces  itself  uiM>n  the  mind 
that  it  ia  simply  a  malformation.  Dr.  Wallich  docs  not  men- 
tion how  many  individuals  have  come  under  his  notice,  but 
he  has  probably  seen  a  sutiicicnt  number  to  satisfy  him  that 
its  eccentricity  of  outline  is  permanent.  It  is  most  nearly 
related  to  A.  Arachne;  tor  if  we  remove  the  terminal  ray 
(which  in  many  species  may  be  either  present  or  absent),  the 
five  remaining  rays  would  occupy  the  relative  position  which 
they  hold  in  that  species,  as  well  aa  the  same  direction ;  one 
pair  of  perfect  rays  pointing  upwards,  the  other  pair  down- 
wards.    In  both  species  also  the  areolation  is  large. 

Among  several  frustules  of  which  I  have  only  seen  single 
specimens,  and  whose  position  is  doubtful,  is  a  minute  and 
bcautii'ul  valve,  of  which  1  give  a  figure  (fig,  20).  It  ia 
alUed  to  A.  Uilioniana  and  A.  jlabellata,  but  cannot  he 
satisfactorily  referred  to  either.  The  lowest  pair  of  umbilical 
lines  are  curved  downwards,  as  in  the  former  species.  The 
median  lines  are  parallel,  and  continued  to  the  edge  of  the 
hyaline  area,  or,  in  other  words,  to  the  base  of  the  median 
segments,  in  a  decidedly  square  manner.  The  valve,  at  a  first 
glance,  is  most  conspicuous  for  the  large  size  of  the  hyaline 
area  and  the  consequently  rapidly  atteimated  rays;  hut  thia 
may  prove  to  he  a  worthless  istiuction.  It  is  only  -0018" '  ' 
diameter.  I  shall  not  attempt  a  formal  character,  but  it  n 
bear,  for  the  sake  of  convenience,  the  provisional  name  of 
ttellata.     It  occurs  in  the  ludian  Ocean  soundings, 

Asltromphalus  centraster,  of  Dr.  C.  Johnston,  from  Elide 
Guano  ('Mic.  Journ.,'  vol.  viii,  p.  12,  PI.  I,  fig.  10).  I  ewi- 
not  speak  of  with  any  certainty.  The  rays,  in  being  con- 
tinued like  distinct  \iara,  ot  tUe  tlhs  of  an  umbrella,  from  the 
central  point  to  the  matgiu,ttte  mvi\^^  ^Oaow.  b1  ws,vj  Vsva*^ 
Qwcies  ot  the  group.     'Vasx^  »  cvV6.e\A\^  ■&»  \.rat  ■msKuffl.-t*^ 
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^^^VtHE    StRCCTURE   of  CaRDUELIA  CYATBIFOBMIS.       A    COn- 

^^^Kbrilitttion   to  our  knomiedge   of  the  Lucernariada.     By 
^^^^f.  Allman,  F.K.S.,  &c.  &c. 

^^^fci  the  month  of  August  last,  diu'ing  a  short  Bojonm 
among  the  Orkney  Isles,  my  attention  was  directed  by  Mr, 
Gilchrist  of  Stromness,  to  a  little  Lucemarian  zoophyte, 
which  he  had  discovered  attached  to  stones  near  low-water- 
mark, in  the  neighbourhood  of  that  town. 

The  little  animal  proves  to  be  identical  with  the  Lucemaria 
cyathiformi*  of  Sars ;  hut  its  characters  are  such  as  to  con- 
vince me  that  it  must  be  separated  from  the  true  Lv^eniarue, 
and  assumed  as  the  type  of  a  distinct  genus  in  the  family 
of  the  LucemariadcE.  That  I  am  justified  in  this  view,  will,  I 
think,  appear  from  the  following  description  :— 

Fam.,  LUCERNAHIAD^. 

Geji.,  Cabduella,  mihi. 
(A'axe. — A  diminulive  uouji  from  carduui,  a  l.liislle,  in  allusion  to  its 

Gen.  Char. — Body  stalked ;  tentacles  capitate,  not  tufted, 
springing  from  witliln  the  margin  of  a  circular  diec  in  a 
single  scries. 

C.  cyatliifoninx,  Sars. — Body  ureeolatc;  peduncle  dilated 
at  its  base  into  a  disc  for  attaehmeut;  tentacular  circle  in- 
terrupted at  about  eight  nearly  regular  inter\'als,  by  the  non- 
development  of  certain  tentacles. 

Q^uan'jm.-^Laceiiitiria  q/atkiformis,  Surs,  in  Fauna  lit.  Norrcg.;  Joba- 
itOD,  Brit.  Zooph.,  U  Ed.,  p.  17&,  Ug.  SG. 

Hab. — Ou  stones  near  low-water-mai'k. 

Localities.— Qaa&t  of  Norway,  -Sars ;  Island  of  Arran, 
Scotland,  Rev.  D.  Lnndsborough ;  Stromness,  Orkney,  Mr, 
Gilchriat  and  G.  I.  A. 

Carduella  cyathiformis  is  about  half  an  inch  in  height. 
The  body  is  hemispherical  posteriorly,  where  it  is  seated  on 
the  summit  of  the  peduncle ;  it  then  contracts  behiud  the 
tentacular  circle,  and  then  again  expands  into  a  wide  circular 
disc,  whose  mai^n  is  uot  produced  into  rays,  as  in  the 
true  Lucemaria,  and  which  has  the  mouth  in  its  centre. 
The  tentacles,  slightly  tapering  from  the  base,  and  each 
ending  in  a  spherical  capituJnm,  do  not,  as  in  Lucemaria, 
spring  from  the  edge  of  the  cup,  but  from  a  circle  situated  at 
■ome  distance  within  it,  and  in  the  fully  expanded  state 
;he  animal  extend  about  as  much  again  beyond  it. 
■"     tentacular  circle  is  interrupted  at  fovu  TieaA^  te;^^**.  I 
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intervals ;  but  all  the  tentacles  are  aituated  in  a  siiigle  c 
■  and  never  form  tufted  groups  as  in  Lucemaria. 

Jiach  of  the  four  iuterruptiona  in  the  continaity  of  J 
circle  of  tentacles  is  nauscd  hy  a  eiu^le  tentacle  Laving  f 
at  each    side  of  it    arrested    in    its  development,   so   aft' 
present  under  the  leus  the  appearance  of  little  conical  pan 
{PI.  V,  fig.  3,  m),  while   the  developed   tentacle,    iitad 
between  the  two  arrested  onea,  ia  invariably  bent  otetI 
edge  of  the  cup  in  the  expanded  state  of  the  animal  (figa.  1,1 
and  thus  renders  the  interruptions  in  the  circle  still  mt 
obvious.     Not  unfrequently,  other  interruptions  are  observed 
in  the  tentacular  circle,  caused  by  a  similar  abortion  of  one 
or  more  tentacles ;  but  these  arc  less  regular  in  position,  and 
less  constant  in  occurrence,  than  those  just  described. 

In  the  centre  of  the  oral  disc  is  a  prominent  four-lobed 
mouth,  and  the  extremities  of  the  four  generative  bands  may 
be  sei?n  projecting  from  below  each  angle  of  the  mouth, 
and  distinctly  visible  through  the  disc,  by  the  greater  depth 
of  their  colour, 

The  peduncle  is  distinctly  annnlated  both  in  the  extended 
and  contracted  state,  and  terminates  below  in  a  little  disc- 
like  dilatation,  by  which  the  animal  fasten)*  itself  to  the 
rock ;  but  I  cannot  find  that  it  has  the  power  of  detaching 
itself  when  it  has  once  become  fixed. 

The  colour  of  C.  nfotkiformis  is  a  brownish -red,  with  the 
stomach  and  generative  bands  conspicuous,  by  their  deeper 
colour,  through  the  semi-transparent  wails  of  the  body ; 
while,  just  behind  the  bases  of  the  tentaiUes,  the  body  ia 
marked  by  a  deep-brown  circle ;  and  four  paler  lines,  sepa- 
rated from  one  another  by  equal  intervals,  extend  backwards 
from  this  circle  to  the  summit  of  the  peduncle. 

It  was  a  very  frequent  thing  to  meet  with  two  iudividnaLi 
growing  from  a  single  basal  disc ;  but  this  I  believe  to  bo  ft 
case  of  simple  fusion  from  contiguity,  and  not  an  ezampla 
gemmation  or  other  form  of  zooidal  multiplication. 

Carduella  cyalhiformis  is  one  of  the  most  elegant  c 
of  our  littoral  fauna,  and  rarely  will  the  wanderer  along  I 
shore  at  low  tides  have  his  s«arch  more  amply  rewarded  t 
by  the  capture  of  this  charming  little  zoophjte. 

Anatomy. — A  transverse  section  (fig.  4)  made  about  J 
middle  of  the  body,  or  a  longitudinal  section  (fig.  8)  pass 
through  the  axis,  shows  an  outer  bell  or  umbrella  {a),\ 
versed  in  its  axis  by  a  quadrilateral,  elongated  stomach  {b). 
the  walls  of  this  stomach,  along  each  of  its  four  angles,  rm 
double  lobulated  band,  (el,  which  projects  into  the  canH 
tie  stomach,  and  >.»  the  sestt  ol  xiie.  o^»  at  v^iiKtawXuHM 
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From  the  outer  side  of  the  walls  of  the  stomach  there  extend 
to  the  umbrella  eight  membranous  vertical  lamelUe  (figs.  3, 
4,  d) .  These  are  so  arranged,  that  from  each  of  the  angles  along 
which  one  of  the  foiir  generative  bands  runs  two  laracltie  are 
given  off,  and  thcucc  diverging  at  a  wide  angle,  are  attached 
br  their  outer  edges  to  the  inner  surface  of  the  umbrella, 
along  a  longitudinal  ridge  (e),  which  also  gives  attachment  to 
one  of  the  lamellte  of  the  neighbouring  pair.  There  are  thus 
four  of  these  ridges,  each  giring  attachment  to  two  lamellx, 
and  situated  alternately  with  the  four  angles  of  the 
stomach  to  wluch  the  opposite  edges  of  the  lamellte  are 
attached. 

Tiie  residt  of  this  arrangement  is  the  formation  of  eight 
spaces,  four  of  which  (/)  are  situated  externally,  while  the 
other  four  [g)  alternate  with  these  and  lie  internally. 

The  four  outer  spaces  are  closed  above,  and  their  roof  thus 
forms  the  oral  disc  (A)  of  the  animal;  while  the  four  inner  spaces 
are  open,  and  alloiv  a  needle  to  be  passed  down  along  the 
side  of  the  stomach  the  whole  way  as  far  as  the  peduncle. 

Each  of  the  four  ridges,  along  which  the  vertical  laminae 
are  attached  to  the  inner  edge  of  the  umbrella,  seems  to  Iw 
traversed  through  its  entire  length  by  a  canal.  They  are 
visible  in  the  living  animal  through  the  walls  of  the  umbrella, 
where  they  appear  as  four  pale-coloured  lines,  extending  ayra- 
metrieally  from  the  summit  of  the  peduncle  as  far  aa  the 
tentacular  circle. 

Running  along  the  bases  of  the  tentacles,  so  as  to  form  a 
continuous  circle  at  some  distance  within  the  margin  of  the 
disc,  is  a  deep  ceddish-brown  line  {»),  which  I  have  no  hesi- 
tation in  viewing  as  a  circular  canal,  into  which  the  tubular 
tentacles  all  open. 

Upon  the  inner  surface  of  the  stomach  are  eight  longitu- 
dinal rows  of  tubular  appendages  {k),  two  rows  being  situated 
in  each  of  the  four  uitervals  between  the  generative  bands. 
They  are  finely  ciliated  on  their  surface,  and  liavc  their  walls 
loaded  with  large  thread- celk. 

I  have  not  satisfactorily  made  out  the  atriicturc  of  the 
peduncle ;  but  it  seems  to  present  the  principal  parts  demon- 
strable in  the  body,  namely,  the  umbrella,  stomach,  and 
generative  bands,  compressed  into  a  smaller  space  and  less 
distinguishable  from  one  another. 

Round  the  mai^n  of  the  umbrella  mna  a  band  of  circular 
muscular  fibres  (/),  which  performs  the  office  of  a  sphincter 
in  closing  the  mouth  of  the  umbrella  during  the  contracted 
state  of  the  animal ;  while  other  fibres  radiate  in  the  oni 
disc,  ivhere  they  may  I)c  seen  coiwergiug  from  ^^ift  c«wo!»»x 
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canal   at   the    boBC  of    the    tcDtacles   towards   the  centnil 
Btomtich. 

In  the  ova  (fig.  5),  the  germinal  Tcsicle  and  germinal  spot 
are  distiuct ;  and  the  spcnnatozoa  {fig.  6)  present  a  charac- 
teristic hydrozoal  form,  consisting  of  conical  corpuscles,  with 
the  caudal  filament  attached  to  the  broad  end  of  tlie  cone. 

Homiiloffien. — As  to  the  true  import  of  the  structure  now 
dcsci-ibcd,  it  will  be  easily  seen  that  wc  have  in  it  a  gcniuni- 
hydrozoal  type,  notwithstanding  a  certain  superficial  reseni- 
hlanee  to  the  strticture  of  the  Aclmozoa.  The  point  which 
at  first  sight  seems  to  remove  it  most  widely  from  the 
Hydrozoa,  and  approximate  it  to  the  Aclinozoa,  will  be  found 
in  the  presence  of  the  vertical  lamcllsc  which  coniiect  the 
stomach  with  the  outer  wall  of  the  animal.  A  little  atten- 
tion, however,  will  show  that  these  must  on  no  account  be 
confounded  with  the  radiating  lanicUx  of  an  Actinia,  from 
which  they  differ  entirely  in,  their  arrangement  and  relations. 
The  axile  stomach  of  Carduella  is  exactly  the  mamAHum 
of  a  Medusa,  while  the  external  body-walls  correspond  to 
the  umbrella ,-  and  if  I  am  correct  in  my  interpretation  of 
the  appearances  wliich  lead  me  to  believe  in  the  existence  of 
lonfptudinal  and  circular  canals,  we  have  in  them  the  exact 
representatives  of  the  radiating  and  circular  canals  of  the 
gastro-vascular  system  of  a  Medusa. 

As  to  the  homology  of  the  oral  disc,  I  cannot  help  seeing 
in  this  muscular  membrane  the  representative  of  the  muscular 
velum  of  a  gymnophthalmic  Medusa,  which,  instead  of  being, 
as  in  the  Medusa,  fi-ee  towfards  the  axis  of  the  animal,  is  here 
united  to  the  stomach,  while  it  is  at  the  same  time  extended 
and  so  folded  into  plaits,  as  to  form  by  the  union  of  these 
plaits  alternately  to  the  stomach  within,  and  to  the  umbrella 
without,  the  four  pairs  of  vertical  lamellie ;  and  although 
what  we  know  of  the  development  of  the  veluni  in  the  Medusa 
can  scarcely  be  said  to  give  any  direct  support  to  tliis  view, 
it  certainly  is  not  inconsistent  with  it. 

It  will  now  be  seen  that  it  is  with  the  gymnophthahnir, 
rather  than  with  the  sleganophlhalmic  Medusa,  that  the 
affinities  of  Carduella  are  to  be  sought.  We  have,  indceil, 
only  to  conceive  of  a  gymnophthalmic  Medusa,  with  its 
etomacli  (manubrium)  united  to  the  umbrella  along  four 
equidistant  longitudinal  lines  through  the  medium  of  a  peni- 
liarly  plaited  velum,  in  order  to  convert  it,  so  far  as  regards 
the  most  important  points  of  its  structure,  into  a  Carttuelta. 
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k  the  Development  and  STancTORB  of  the  Diatom-valve, 
f  G.  C.  Wallicu,  M.D.,  F.L.S. 

!n  a  paper  recently  published  in  '  Tlie  Atmals  and  Maga- 

le  of  Natural  History,'  I  endeavoured  to  show  the  unfit- 
ness of  the  valves  of  the  Diatomaccse  as  standard  tests  for 
microscopic  lenses,  and  based  my  objections  to  their 
employment  on  the  variable  character  of  the  markings  in 
different  individuals  of  the  same  species,  in  the  same  species 
under  varyiug  conditions  of  development,  and  in  the  i 
specimen  under  different  methods  of  examination.  In  deal- 
ing with  this  subject,  I  purposely  selected  Pleurosigma  angu- 
latum  and  P.  balticum,  the  forms  most  frequently  referred  toj 
without  assuming,  for  a  moment,  thai  the  markings  of  tliese, 
or  any  other  diatoms,  are  of  sufficient  importance,  in  a  bio- 
logical point  of  view,  to  entitle  them  to  interest;  and  solely 
because  it  became  imperative  on  me,  whilst  condemning  tests 
hitherto  relied  on,  to  prove  that  some  of  those  most  constantly 
in  use,  and  in  the  delineation  nud  description  of  which  the 
greatest  pains  has  been  taken  by  writers,  exhibit  characters 
irreconcilable  with  the  structure  usually  assigned  to  them. 

In  the  following  obsenationa,  I  shall  principally  eudeavonr 
to  prove  that  growth  does  not  take  place  in  the  diatom  valve, 
after  its  primary  development;  and  that  the  variation  observ- 
able in  the  size  and  markings  of  difterent  individuals  of  the 
same  species  is  not  only  consistent  with  this  view,  but 
naturally  follows  from  it. 

The  mere  discussion  as  to  whether  the  surface  of  a  valve 
exhibits  this  or  that  kind  of  markings,  so  long  as  no  higher 
purpose  is  in  view  than  the  production  of  certain  appearances 
under  the  microscope,  and  the  claim  of  superiority  for  the 
instrument  whereby  the  most  Protean  aspects  are  engendered, 
must  always  remaui  barren  of  scientific  results.  For  we  are 
bound  not  only  to  sec,  but  to  comprehend  the  relation  of  one 
portion  of  minute  structure  to  another,  before  we  are  in  a 
position  to  draw  sen-iceable  inferences  from  it.  It  is  well 
understood,  by  all  who  have  had  experience  in  microscopic 
manipulation,  that  great  caution  is  necessary  in  pronouncing 
upon  the  precise  structure  of  an  object ;  and  that,  under 
imperfect  adjustments,  either  as  regards  the  object  or  the 
instrument,  an  indefinite  amount  of  variation  may  be  made 
apparent.  This  is  especially  the  case  under  the  employment 
of  the  higher  powers.  For,  although  the  definition  of  the  I 
"^tire  series  of  objectiveH,  manufactured  h^  oat  WA\os(, ' 
iciansj  may  be  said  to  be  ccvnaW^  'pcrlwA.,  a.  "fKcvA-s  « 
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conditioiiB  are  essential  to  secure  accuracy  of  observation, 
these  cmi  only  be  fulfilled  under  the  excreiGc  of  the  strii 
Tigilancc  aud  judgment. 

But  whilst  the  minute  etructure  of  the  diatom-VElve 
be  deemed  by  some  persons  unworthy  of  the  labour  that 
heeu  bestowed  ujioii  it,  it  ia  indisputable  that  the  correct  ex- 
position of  that  structure  iiivolvcs  a  questiou,  quite  as  impor- 
tant, perhaps,  as  any  we  have  to  encounter  in  the  m  hole  course 
of  vegetable  physiology ;  and  however  cynically  some  of  our 
intellectual  eagles  may  affect  to  treat  the  subject,  they  may 
rest  assured  that  no  little  honour  awaits  the  observer  who 
shall  place  the  laws  by  which  it  is  governed  in  an  intelligible 
Ught. 

Why,  let  me  ask,  does  one  oz^anism  present  peculiarities 
in  the  arrangement  of  its  cell-wall  which  do  not  occur 
another  immediately  allied  to  it  ?  Why  do  we  hud  organisi 
belonging  to  the  same  group,  formed  on  the  same  gene 
plan,   surrounded   by  the    same    influeuces,    aud    derivi 
nourishment  from  the  same  medium,  vary  so  remarkably 
the  disposition  of  one  of  their  elements,  in  which  we  shou 
least  expect  to  meet  with  variability?     Thus,  amougst  the 
DiatomaceeB,  why  do  we  obsene  such  differences  between  the 
arrangement  of  the  siliceous  particles   in   Triceratium 
Campylodiscus,  Campt/lodhcus  and  Pleurotigma,  or  Pleuroti^ 
and  Pinnularia,  and  so  on  with  the  remaining  geuera 
nothing  in  nature  is,  or  indeed  can  be,  fortuitous,  some 
must  operate  in  bringing  about  these  differences.     Although 
as  yet  ignorant  of  the  nature  of  that  law,  there  is  no  reason 
whatever  why  we  should  remain  so.     Day  after  day  brings 
forth  fresh  facts,  in  elucidation  of  the  complicated  scheme  of 
creation;  and  no  one  can  teU,  therefore,  how  great  a  length 
of  the  chain  of  knowledge  may  be  consolidated,  by  the  addi- 
tion of  a  liuk  snatched  &om  objects  holding  no  higher  place 
in  the  scale  than  the  unpretending  diatom. 

Other  more  startling  discoveries  have  been  effected,  aii4] 
have  earned  for  the  discoverers  greater  eclat ;  but  it  tfi 
doubtful  whether  any  have  suqiossed  in  physiological  valno 
Schwann  and  Schleiden's  enunciation  of  the  theory  of  cell- 
formation.  On  this  basis  tlie  study  of  the  entire  orgauic 
world  may  be  said  to  rest.  It  is  the  groundwork  of  our 
acquaintauce  with  the  structure  of  every  living  thing,  from 
the  lowest  protophyte  up  to  man.  Hut  there  is  a,  link,  yet 
beyond  that  point,  which  requires  to  be  filled  up  and  riveted, 
I  allude  to  the  law  that  presides  over  the  development  of  the 
ceU-waU ;  aud  this,  1  concevve,  catv  Vwdly  be  studied  more 
a(7vaiitageously  than  ainon^ttW  \>\&\«xaiiR«Mfc,'Coa\i:AR«.-pasiw- 
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iWe  nature  of  which,  coupled  with  their  extreme  trans- 
parency and  the  already  understood  chemical  relations  of 
their  siliceous  element,  renders  them  so  well  fitted  for  the 
inquiry. 

it  is  admitted  on  all  sides  that  the  rules  hy  which  species 
have  lieretofore  been  established  demand  material  modifica- 
tion. Amongst  the  Diatomaceie,  a  line,  a  dot,  a  minute  spine, 
or  a  variation  in  size  or  outline,  amounting,  relatively  speak- 
ing, to  nothing  more  than  we  see  occurring  amongst  indi- 
\idualfl  of  the  same  species  of  every  anima]  and  plant  in 
nature,  has  been  accepted,  by  some  observers  as  of  sufficient 
moment  to  coustitute  a  specific  character.  Almost  every 
microscopist  has  fallen  more  or  less  into  this  error.  But  it  is 
by  no  means  an  error  confined  to  one  class  of  observers ;  for 
entomologists,  botanists,  and  conchotogists  are  in  exactly 
the  same  predicament.  So  that  our  knowledge  of  the  minute 
Fauna  of  the  globe,  after  all,  is  but  in  the  same  state  as  that 
of  other  branches  of  natural  history,  making  due  allowance 
for  the  multiplied  diflficultiea  by  which  microscopic  investi- 
gation is  specially  beset. 

Now,  in  the  case  of  the  Diatomaecie,  the  leading  generic 
fharaeters  are  taken  from  the  configuration  of  the  siliciwus 
valve.  The  sooner,  therefore,  that  we  gain  such  an  insight 
into  the  law  which  regidates  the  deposit  of  the  silex,  as  shall 
enable  us  to  judge  how  far  the  differences  of  configuration 
may  be  dependent  on  chemical  or  molecular  forces,  and  how 
far  on  the  inherent  property  of  the  oi^auisms  themselves,  the 
sooner  shall  we  have  it  in  our  power  to  establish  a  natural 
classification,  and  to  simplify,  by  rendering  determinate,  the 
methods  of  investigation. 

We  have  before  us  the  phenomenon  of  a  mineral,  elimi- 
nated or  secreted  by  wliat  we  are  pleased  to  denominate  a 
simple  cell,  in  a  state  of  the  utmost  purity,  and  assuming 
definite  forms,  which  may  be  said  to  hold  an  intermediate 
position  between  crystallization  and  simple  molecular  a^re- 
gfttion.  We  know  the  fact,  but  as  yet  we  know  absolutely 
nothing  of  the  causes  producing  it,  Snrely  then  the  investi- 
gation of  such  a  problem  is  worthy  of  the  best  eftbrts  of  the 
microscopist ;  and  from  this  poiut  of  view,  even  the  "  dot" 
may  exercise  a  world  of  significance. 

But  whilst  it  is  necessary  that  we  should  possess  a  clear 
idea  of  the  structure  of  the  siliceous  wall  of  the  diatom,  it  is 
by  no  means  essential  that  we  should  have  at  our  finger  ends 
the  precise  nature  of  the  surface  in  the  more  minute  and 
subtle  forms,  or  indeed  in  any  save  th<}Be  that  are  typical 
and  most  easily  revealed.     If  anaJo^  means  an-j^Sovw?.  vA.  -^i 
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it  surely  authorises  us  to  accept  as  most  closely 
structure  those  forms  which,  by  universal  consent,  have 
arranged  side  by  side.  We  are  sure  to  meet  with  stn 
and  more  reliable  analo^es  amongst  the  several  species  of 
the  same  genua,  than  amongst  those  of  distioct  genera.  The 
statement  of  the  one  fact  is  but  a  statement  of  the  other. 
And,  for  this  reason,  it  is  obvious  that,  in  microscopic  inves- 
tigation, we  are  warranted  iu  resorting  to  the  most  strongly 
marked  and  most  readily  observed  species  of  a  genus,  when 
we  attempt  to  draw  general  conclusions  regarding  its  orga- 
nization. 

I  allude  just  now  more  psuticularly  to  the  genus  PJeuro- 
nigma,  of  which  a  species,  P.  angulatum,  has  been  banded 
down  from  writer  to  writer,  both  in  Great  Britain  and  abroad, 
as  the  oue,  par  excellence,  presenting  us  with  typical  struc- 
ture. That  it  docs  exhibit  structure  identical  in  every  essen- 
tial particular  with  that  observable  in  the  rest  of  the  species 
of  that  genus  is  undeniable.  But,  although  by  no  means  a 
difficult  object  for  a  quarter-inch  lens  of  good  construction, 
the  markings  on  its  valves  are  much  more  minute  and 
delicate  than  is  the  cose  with  other  species ;  and  accordingly 
the  risk  of  misinterpretation,  when  it  is  viewed  under  higher 
powers,  is  nccessBrity  augmeuted.  1  shall  therefore  select 
two  otlier  forms  as  typical  af  the  rhomboidal  oud  quadran- 
gular structure,  in  which  the  characters  can  be  made  palpable 
both  more  easily  and  more  distinctly. 

Before  entering,  however,  on  a  description  of  the  structure 
in  Plewrosigma,  I  would  briefly  point  out  the  manner  in 
which  it  appears  to  me  the  Diatom aceous  frustule  is 
developed ;  and  to  what  extent  the  variatious  of  conditions,  to 
which  it  is  subject  during  such  development,  seem  likely  to 
affect  the  siliceous  deposit. 

In  the  first  place  I  would  mention,  that  there  is  no  evidence 
of  growth  proceeding  continuously  in  the  diatom-valve — if 
by  growth  be  meant  the  increase  and  extension  of  the  entire 
structure  in  every  direction,  as  occurs  in  the  higher  orders  of 
the  vegetable  kingdom.  Some  writers  have  endeavoured  to 
account  for  the  variable  character  of  the  striatiou  in  certain 
species,  by  asserting  that,  althoiigb  the  number  of  stride  in  a 
minute  fractional  part  of  an  inch  is  subject  to  considerable 
variation,  the  total  number  of  striie  on  the  valves  of  all  uidi- 
viduals  of  the  same  species  or  varieties  is  not  liable  to  tic 
like  amount  of  deviation.  In  other  words,  they  consider 
that  the  siliceous  valve  is  capable  of  continnoue  growth ;  and 
that,  whilst  no  fresh  striie  are  added  to  the  valve,  the  dial 
bctnceu  the  several  slr'ue uiw.^  \k.  aiig(aea\RSu     QM&kr 
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modiiy  this  view  by  supposing  that  an  addition  niiiv  take 
place  to  the  actual  number  of  the  stri%. 

Now,  whilst  I  fiilly  admit  the  correctness  of  the  first  of 
these  premises,— namely,  that  wliilst  the  total  number  of 
striro  on  a  valve  is  nearly  miiform  in  all  the  individuals  of  a 
gi^'en  species  orvaricty,  the  nnmhcr  of  striie  upon  the  fractional 
part  of  the  valve  admits  of  very  great  variation, — I  dissent 
entirely  from  the  opinion  that  the  number  of  the  strife  in  a 
fractional  part  of  a  valve  is  capable  of  modification,  cither 
by  the  extension  of  the  valve  through  growth,  the  total 
number  of  the  strice  remaining  the  same,  or  by  additional 
striie  being  produced  within  the  limits  already  attained. 

The  fact  is,  that  the  variation  in  the  size  of  the  valve  and 
the  number  of  its  stria?  proceeds,  pari  passu,  during  the 
progress  of  division,  but  not  subsequently.  Growth  may 
take  place  to  the  extent  of  fresh  siliceous  matter  being 
secreted  along  tlie  margins  of  the  valve,  its  depth  lieing 
thereby  somewhat  augmented ;  but  it  is  highly  probable,  for 
reasons  which  shall  immediately  be  adduced,  that  the  con- 
necting lone,  by  which  the  young  valve  is  protected  during 
its  secretion  and  consolidation,  determines  the  limit  of  the 
dimensions  to  be  attained  by  it ;  and  although  the  young 
valve  may  still  have  to  undergo  a  certain  degree  of  conso- 
lidation, the  whole  of  the  characters,  as  we  observe  them 
under  the  microscope,  are  indelibly  and  unalterably  impressed 
upon  it,  either  before  or  almost  immediately  after  its  libe- 
ration. In  like  manner,  the  two  rings  of  the  coimccting 
Eone  grow  lengthwise  by  secretion  of  fresh  siliceous  matter  at 
one  of  their  margins  only — as  was  shown  by  me  in  a  former 
commmtication  to  the  'Microscopical  Journal'  (vol.  vi,  p. 
224} — and  they  arc  thus  enabled  to  slide  out,  one  from  the 
other,  telescope  fashion,  and  to  accommodate  themselves  to 
the  increase  of  their  contents  during  dinsion.  The  last 
feature  is  strikingly  manifest  in  such  genera  as  Bideiufp/tia, 
AmjMMras,  Islhmia,  Grammataphora,  and  others. 

I  believe  I  am  quite  correct  in  stating  that  it  very  rarely, 
if  ever,  happens  that  an  imperfectly  developed — that  is,  an 
immatur& — valve  is  found  associated  with  one  of  the  parent 
valves  from  which  it  was  derived,  after  the  separation  of  tlie 
parent  connecting  zone ;  whereas  we  constantly  meet  wiili 
such  a  combination  prior  to  that  event.  In  the  nest  place, 
whensoever  we  find,  through  the  evidence  of  the  still  per- 
sistent connecting  zone,  that  a  young  valve  has  Imt  recently 
been  perfected,  its  structure  presents  no  peculiarity  whereby 
it  can  be  pronouncwl  to  differ  from  the  parent  valve  with 
which  it  is  associated.  \Vc  frequent\5  toccI  ^\&  feiaXsies., 
furuiahhig  incontestable  cvidcacc  ot  rcce'ttV  Jtwrnoa  Va.NSsi.'?, 
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taken  place,  ae  just  Btated,  oqaalliiig  in  dimensionB  the  ]ai 
specimenB  of  the  species  to  which  they  belong.  And,  la 
we  never  meet  with  such  difterencea  in  size  and  markingsi 
would,  of  necessity,  result,  did  growth  continue 
terminal  parent  valvea  of  an  elongated  filamentous 
whilst  the  central  or  most  recently  produced  valves  exhil 
only  the  size  and  markings  attained  by  the  parent  valve  st 
the  period  at  which  the  iirst  occurrence  of  division  intervened. 
A  further  and  most  remarkable  confirmation  of  the  liew, 
that  growth  does  not  take  place  in  the  valve  after  its  libera- 
tion from  the  parent  connecting  zone,  is,  I  submit,  derived 
from  an  abnormal  form  of  Triceratium  favus,  a  figure  and 
description  of  which  are  given  by  Mr.  Brightwell,  in  the 
'  Quarterly  Journal  of  Microscopical  Science,*  vol.  i,  p.  2^t6.  In 
this  specimen,  an  oblong  portion,  equal  in  extent  to  about  odc 
third  of  the  entire  valvular  surface,  is  cleft  out,  as  it  were, 
from  one  of  the  angles.  It  is  evident  that,  from  whatsoever 
cause  this  configuration  occurred,  that  cause  must  have  taken 
effect  whilst  the  valve  was  still  in  the  plastic  condition,  to 
which  reference  has  been  made;  for  the  cleft  margin  is 
fringed  by  a  regular  series  of  quadrangular  cellules,  such  as 
we  frequently  observe  along  the  inflected  edge  of  the  valve  in 
the  species  under  notice.  As  the  specimen  must  have  Ijeen 
subject  to  the  action  of  neid  or  heat,  before  its  intimate  stnic^ 
ture  could  have  been  examined  and  figured,  it  ia  equally 
evident  that  the  valve  liad  attained  its  mature  and  perfected 
condition.  It  should  he  borne  in  mind  that  the  valve  is  trf 
normal  outline  and  configuration  on  the  remaining  toirface. 
There  is  no  projection  from  the  sides  or  angles,  indicating 
that  the  object  to  which  the  abnormal  development  was  due 
had  taken  effect  after  the  complete  valve  had  been  de|X)sitcd ; 
but,  on  the  contrary,  it  is  clear  that  such  object  must  have 
presented  an  obstacle  to  the  complete  development  of  the 
valve  whilst  it    was   retained  within  its  parent   connectL 

Pzonc.     From  the  shape  of  the  emarginatc  portion,  it  woi 
appear  to  have  been  produced  by  growth  taking  place  aroi 
some  substance,  sucti  as  a  calcareous  or    siliceous  spiei 
From  its  not  having  been  retained  in  situ,  we  may  infer — 
i  either  that,  being  siliceous,  it  had  broken  its  way  out  at  the 

I  deficient  angle ;  or,  being  calcareous,  that  it  had  been  dissolved 

^^^^  during  the  operation  of  cleaning  by  acid.  It  is  hardly  possible 
^^^L  to  conceive  that  an  object  could  pierce  the  already  perfected 
^^^H  and  consolidated  diatom-vidvc.  But,  supposing  that  possible, 
^^^H  it  is  certain  that  fi-acture  must  have  resulted,  or  that  an 
^^^^Ldteut  of  valvidar  surface  mast  have  been  displaced  of  equal 
^^^Hfm/fc  to  the  emarginute  B\tace. 
^^^E  It  maj  be  asked,  then, to  v/W^.cansftMfe'K'ii.iiaxvtinAR.'Oofc 
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TariatioQ  in  dimensions  that  occurs  so  frequently  ?  If  not 
to  growth,  in  the  ordinary  sense,  to  what  other  cause  ?  It  is 
attributable,  in  the  first  place,  to  increased  or  diminished 
supply  of  nutrition  to  which  the  species  happens  to  be  subject; 
acting  by  the  production  of  differences  between  the  parent 
and  the  young  valve,  wholly  inappreciable  to  our  vision,  not- 
withstanding all  our  appearances,  but  yet  quite  capable  of 
effecting  the  variation  in  question,  tlirough  the  intervention 
of  a  multitude  of  individuals.  In  strict  truth,  no  two  valves 
of  tlie  same  frustule  can  be  of  the  same  size  ;  for  the  new 
valves,  being  formed  within  the  connecting  zones  of  the  parent 
finstule,  must  be  smaller  than  these.  In  answer  to  this  it 
may  be  urged  that,  in  the  usual  course  of  growth,  they  reach 
the  dimensions  of  the  parent  valve.  But  unless  we  arc  pre- 
pared to  admit  that  the  latter  obligingly  cease  growing  for  a 
time,  to  permit  of  the  requisite  uniformity  in  size  being 
attained,  it  will  be  seen  that  this  objection  is  invalid.  The 
difference  in  the  two  valves  arising  from  the  last- mentioned 
cause,  however  infinitessimal  it  may  appear  in  the  case  of  the 
individual,  becomes,  nevertheless,  aU-powerful  when  operating 
through  vast  successions  of  individuals ;  and  Is,  therefore,  of 
itself  sufficient  to  account  for  the  variations  we  witneae.V 

The  main  source  of  difference,  however,  in  the  size  of  the 
valves  of  any  given  species  is  derived  from  the  peculiar 
idiosyncrasy  of  the  sporangial  fmstule.  The  large  dimcnsious 
that  frustule  attains  in  many  cases  is  well  known.  And, 
although  the  precise  history  of  the  produce  of  the  sporangia! 
cell  still  remains  doubtful,  there  in,  I  believe,  quite  sufficient 
evidence  forthcoming  to  show  that  the  prevailing  opinion,  as 
to  the  great  variation  in  dimensions  of  the  new  brood,  is  quite 
correct.  If  we  bear  in  mind  the  vicissitudes  of  climate  and 
locality  to  wiiich  the  sporaugial  cell  may,  luider  ccrtmn  cir- 
cumstances, be  subjected,  we  can  readily  understand,  more- 
over, how  increased  or  diminished  sources  of  nutritive  matter, 
dependent  on  those  vicissitudes,  may  affect  the  produce  of 
that  cell  towards  either  extreme. 

lu  Inlhmia,  a  genus  offering  remarkable  facilities  for  the 
detection  of  differences  between  tlie  size  of  the  old  and  the 
new  valves  of  the  frustulcs,  after  careful  and  oft-rejieatcd 
examination,  1  have  been  quite  unable  to  detect  any  differ- 
ences independent  of  the  causes  associated  with  the  connecting 
zone  to  which  reference  has  already  been  made.  In  this  genus 
and  in  Biddulyltia,  the  overlapping  of  the  two  rings  of  the 
connecting  zones  is  more  strikingly  manifest,  perhaps,  than 
in  any  other  forms,  and  the  entire  frustulcs  are  often  of  such 
magnitude  as  to  enable  us  clearly  to  distin^^iak  tU&  cKi'u&'nKX, 
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in  internal  area,  of  the  two  valves,  ariBing  from  this  BOnrw. 
In  hthmia,  we  also  Bometimes  observe  great  variation  a«  to 
length  and  breadth  of  fmstules  growing  upon  the  same  object. 
But  it  will  be  found  that  these  marked  differences  do  not 
occur  in  the  aame  filament,  but  on  separate  ones ;  and  that 
the  primary  fnistule,  or  rather  that  valve  of  it  by  which 
epiphytic  adhesion  was  first  secured,  frequently  does  not 
exceed  in  size  the  smallest  of  any  of  the  other  neighbouring 
terminal  frustules. 

After  similarly  extended  observation  of  the  compressed 
filamentous  genera,  I  have  never  found  any  ground  to  alter 
my  views  respecting  the  determinate  period  during  which 
the  siliceous  value  may  be  said  to  increase ;  and,  as 
example  in  point,  and  one  which,  for  several  reasons, 
amon^  those  best  fitted  to  test  its  correctness,  I 
mention  having  carefully  measured,  by  means  of  Ross' 
micrometer,  fruHtules  of  the  three  species  of  Rhabdonema, 
at  intervals,  in  filaments  numbering  as  many  as  a  hundred 
individuals,  without  the  discovery  of  any  difference  in  the 
length  of  the  valves  of  sufficient  magnitude  to  be  referable  to 
any  other  cause.  Wlien  it  ia  recollected  that,  in  this  genus,  the 
frustules  are  annulate,  and  the  eiiti;^  structure  would  appear 
specially  liable  to  variation  in  size,  from  the  repetitive  process 
Bltemating,  as  it  were,  with  the  extension  of  the  frustulc 
throiigh  the  deposition  of  the  annulate  portions,  it  will  be 
admitted  that  a  more  satisfactory  test  genus  could  not  have 
been  selected.  I  would  add,  for  the  guidance  of  those  wfcj. 
may  desire  to  repeat  these  measurements,  that  a  sooroe 
fallacy  exists  which  must  be  carefully  guarded  ag 
namely,  the  cliange  of  apparent  size  depending  on  the 
ture  under  examination  not  being  placed  perfectly  flat  npoti 
the  surface  of  the  slide,  A  very  little  management  will, 
however,  suffice  to  ensure  the  proper  position. 

As  regards  the  cell- contents,  and  the  gelatinous  envelope 
by  which  the  whole  of  the  Diatomacete  are,  in  a  greater  or 
lesser  degree,  surrounded,  growth  goes  on,  in  all  probabiUty, 
indefinitely.  The  present  observations  must  be  understood 
to  apply,  exclusively,  to  the  siliceous  valve  of  these  organisms; 
and  are  offered  with  a  view  to  prove  that  the  specific  uiarkinj[s 
of  any  given  form  are  definitely  impressed  upon  it,  either  at 
the  period  when  division  is  completed,  or  almost  immediately 
afterwards ;  and  that  whatever  may  be  the  normal  shape  m 
these  markings — that  is  to  say,  their  primary  form  in  tlie 
young  valve^ — being  disjrosed  in  a  detcnninate  order  with 
relation  to  each  other,  and  to  the  bouudaries  of  the  trustule, 
their  ultimate  configuia.\iuou  Sa  ft.e\Kramie&,  \si.  ^  ^Jnllci^(aI 
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degree,  by  the  form  of  tlie  fi-ustule,  aiid  by  the  direction  in 
which  that  form  exerciBes  a  constrictive  force,  whilst  the 
siliceous  material  of  its  Talves  is  still  in  a  plastic  condition. 

If  we  admit  this  proposition,  we  cannot  fail  to  comprehend 
how  materially  the  nature  of  valvidar  markings  may  be  modi- 
fied by  any  variation  in  the  condition  to  whicli  the  parent 
&ustide  may  be  exposed  during  the  period  of  dirieiou ;  and 
we  at  once  recognise  the  futility  of  drawing  specific  characters 
from  the  mere  numerical  estimate  of  striic  within  certain 
limits,  or,  indeed,  from  any  structural  peculiarities  apart 
from  such  as  ai'e  constant. 

Much  of  the  confusion  that  exists  with  regards  to  the 
"  striation"  or  "  lineation"  of  the  DiatomaccEe  arises,  I  con- 
ceive, from  the  vague  manner  in  which  these  terms  are 
employed  to  indicate  different  portions  of  the  valvidar  struc- 
ture. Thus,  in  Phurosigvui,  the  terms  are  used,  by  aome 
writers,  to  indicate  the  lines  preseuted  to  the  eye  by  the 
coalescence  of  the  several  scries  of  iiitra-linear  spaces ;  whilst, 
by  others,  they  are  intended  to  denote  the  lines  formed  by 
the  boundaries  of  those  spaces.  This  last  is  certainly  the 
correct  view ;  and  it  is  home  out  by  the  circumstance  that 
the  outline  and  peculiarities  of  the  intra-linear  spaces  are 
determined,  as  shall  presently  be  shown,  by  the  inherent 
order  of  the  liueation,  and  not  the  lineation  by  the  inherent 
development  of  the  spaces. 

In  the  '  Synopsis  of  British  Diatomacese,'  the  valve  of 
Pleurosiffvia  is  stated  as  being  "  striated ;  striie  resolvable 
into  dots,  which  are  frequently  hexagonal."  Other  writers 
are  also  in  the  habit  of  alludiug  to  "striae  composed  of 
dots,"  From  this  definition  it  is  impossible  to  gather 
wliether  the  lines  we  observe  crossiug  each  other  at  certain 
angles  are  indicated,  or  the  spaces  bounded  by  the  intersec- 
tions of  those  lines.  In  reckoning  the  number  of  lines  in 
the  one-thousandth  part  of  an  inch,  the  measurements  arc 
evidently  derived  fi^m  the  first  of  these  points ;  whereas  it 
is  undeniable  that  the  so-called  "dots"  occupy  the  intra- 
linear  spaces.  The  number  of  "  dots,"  and  the  number  of 
"  striiE,"  therefore,  can  never  tally ;  and,  for  a  similar 
reason,  it  involves  a  contradiction  to  say  that  the  "  striie  are 
resolvable  into  dots."  It  remains  still  a  point  of  dispute 
whether  the  intra-linear  spaces  are  depressions  or  eleva- 
tions. It  is  not  improbable  that  they  are  elevations  in  some 
species,  and  depressions  in  others.  Fortunately,  however, 
the  solution  of  the  question  is  a  matter  of  no  great  moment 
for  puri>ose3  of  classitieatiou ;  and  it  becomes  of  still  less 
importance  wheu  we  bear  in  uuud,  t^iaivia  a.-sei.\ttVa.\(^Koa 
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to  be  viewed  in  one  or  other  of  its  aspects,  so  lauat  the 
appearaacc  of  elevations  or  depressions  vary.  At  present,  it 
ia  only  in  some  of  the  more  boldly- mar kini  species  thnt  we 
can  decidedly  pronounce  which  surface  of  a  valve  is  directed 
towards  the  observer.  On  this  accoimt  I  have  adopted  the 
nsc  of  the  somewhat  vague  ternij  "  iiitra-linear "  spaces,  to 
designate  those  portions  in  which  the  appearances  of  eleva- 
tions or  depressioua  occur,  leaving  the  peculiar  nature  of 
such  spaces  to  be  dealt  witli  in  each  separate  case. 

If  we  examine  the  valve  of  any  of  the  most  boldly- 
marked  species  belonging  to  the  Naviculoid  group  of  dia- 
toms, aa,  for  example,  Pinnutaria  distans,  alpina,  or  lata,  we 
meet  with  what  I  conceive  to  be  the  simplest  form  of  lines' 
tion,  namely,  a  series  of  narrow,  elongated,  depressed 
"costffi," — as  they  are  very  inappropriately  termed, — ar- 
ranged  in  transverse  order  on  the  surface  of  the  valve,  and 
rendered  remarkably  distinct  by  their  superior  degree  of 
translucence,  and  the  contrast  they  present  in  refiractive 
power  with  the  adjacent  parts.  Neither  the  depressed 
"  costEC "  nor  the  intra-costal  spaces  exhibit  any  trace  of 
secondary  markings.  In  proof  of  the  "costte"  being 
depressions,  it  may  be  mentioned  that,  whilst  the  median 
line  and  nodule  and  the  entire  margin  of  the  valves  exhibit 
one  uniform  colour,  usually  a  pale  rose  pink,  the  "costae" 
partake  of  the  faint-blue  tint  observable  in  the  surrounding 
field  of  vision ;  and  lastly,  that,  in  accidentally  fractured 
valves,  the  intra-costal  spaces  are  left  more  or  less  entire, 
like  the  teeth  of  a  comb,  attached  to  the  median  irortion  of 
the  valve,  which  is  preeiscJy  the  opposite  of  what  would 
occur  did  the  intra-costal  bars  constitute  the  thinnest  por- 
tions of  the  valve,  whUst  the  costa;  are  the  thickest. 

In  the  genus  Navicula,  we  find  this  kind  of  structure 
modified,  but  iu  a  slight  degree;  and  this,  it  appears  to  me, 
has  not  been  clearly  shown  heretofore,  inasmuch  as  the  very 
term  "  stris,"  which  is  specially  employed  to  indicate  the 
structure,  at  once  suggests  the  idea  of  projecting  lines,  or 
bands  minutely  scored  across,  at  intervals;  whereas  the 
diflerence  between  the  markings  in  Pinnulana  and  NtnHcula 
consists  only  in  the  depressed  spaces  in  the  latter  genus 
being  so  minute  as  to  admit  of  their  arrangement,  at  inter- 
vals, in  linear  series  across  the  valve,  and  thus  appearing  as 
unbroken  lines  under  the  lower  powers  of  the  microscope. 
In  this  instance,  the  definition,  "  resolvable  into  circular 
dots,"  is  strictly  accurate. 

In  the  monstrosity  which  has  been  dignified  with  the 
name  of  "  Surtrella  cfoticwla,"  -we  «.\.  ^\wm,  -la'ei'i.  ■bv\\.V.  the 
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striation  of  Navicula,  and  the  canaliculate  structnre  of 
Sitrirella,  associated  on  distinct  portions  of  the  same  valve. 
Id  a  Bpecimen  in  my  possession,  from  Bengal,  and  a  similar 
one  from  the  Channel  Islands,  the  central  third  of  the  valve 
is  distinctly  striated,  whereas  the  two  outer  thirds  exhibit 
the  canaliculate  character,  in  respect  of  which  this  form  has 
been  referred  to  Surirella.  In  vol.  ii,  p.  97,  of  the  '  Journal 
of  the  Microscopical  Society,'  Professor  Gregory  has  described 
a  similar  form  aa  occurring  in  the  "  Mull  deposit ;"  and 
alludes  to  the  so-called  "caiialiculi"  being  "bars."  Under 
my  view  of  the  structure  in  Pinnularia,  to  which  genus  the 
diatom  in  question  bears  much  closer  resemblance  than  to 
Surirella,  the  spaces  between  the  bare  are  the  analogues  of 
the  "costee,"  whilst  the  bars  constitute  the  intra-costal 
spaces.  I  would  here  beg  leave  to  state  that,  in  retaining 
the  term  "costje,"  as  ordinarily  applied,  which  is  much  more 
applicable  to  the  intra-costal  spaces  than  to  the  parts  which 
have  hitherto  received  it,  I  am  guided  solely  by  the  desire  of 
avoiding  inconvenience  invariably  attendant  on  changes  of 
the  kind. 

In  Plewosifftna,  on  the  other  hand,  the  intra-lincnr  spaces 
constitute  the  strongest  portions  of  the  valvular  plate.  In 
P.  fonnoaum  there  exists  good  evidence  to  prove  that  the 
intra- linear  spaces  are  occupied  by  elevated  rhomboidal 
papitW,  which  present  facetted  surfaces;  whereas  in  P. 
Balticum,  instead  of  rhomboidal  elevations,  we  have  four- 
sided  flattened  pyramids,  presenting,  as  in  the  former  case, 
four  sets  of  lines,  of  which  those  bounding  the  spaces,  and 
not  those  crossing  them,  are  the  predominant  ones. 

Again,  taking  into  conaideration  the  secondary  internal 
valvular  plate,  the  existence  of  which  is  constantly  seen  in 
some  species,  it  is  not  improbable  that  such  a  structure  may 
occur  throughout  the  whole  family,  although  incapable  of 
separation  in  most  examples.  From  the  modified  impress  of 
the  markings  of  the  external  plate  found  upon  that  beneath 
it — as,  for  example,  in  Cocconch — it  is  clear  that,  to  a 
certain  extent  at  all  events,  the  markings  of  the  external 
auriace  of  the  primary  plate  arc  traceable  on  its  internal 
aspect.  Much  additional  evidence  must,  however,  be  forth- 
coming, before  this  question  can  be  satisfactorily  settled. 

A  good  deal  of  misconception  has  arisen  from  the  sup- 
posed analogy  between  the  markings  in  lyiceralium,  in  which 
hexagonal  structure  really  occurs,  and  those  in  Pleurosigma, 
in  which  the  appearance  of  hexagonal  cellulation  is  only 
observable  under  deceptive  instrumental  adjustments.  In 
the  one  case,  the  hexagonal  spaces  CQiiat\t\ite  iVe  flmsissa^ 
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portion  of  the  valve,  and  fractnrc  takes  place  through  their 
centres  ;  whilst  in  Pleurosigma,  the  intra-linear  spooes,  which 
an*  held,  hut  erroneously,  to  he  equivalent  to  the  hesagonaj 
spots,  constitute  the  strongest  portion  of  the  valve,  and 
fracture  never  takes  place  through  them,  save  when  undue 
force  happens  to  be  employed.  That  the  error  in  this  case 
originates  in  a  misconceived  analogy,  ia  evident  from  the 
subjoined  quotation : — "  The  valvD  is  thinner  and  weaker  at 
the  parts  occupied  by  the  dots ;  so  that  the  line  of  fracture 
corresponds  to  these  parts."  And  again — "  In  those 
(Pleurosigmas)  requiring  tlie  use  of  oblique  light  and  stops, 
the  line  of  fracture  also  corresponds  to  the  rows  of  dots, 
provided  the  light  is  equally  oblique  on  all  sides;  and  the 
;3ame  appearances  are  presented  by  the  dots  iu  both  oasw, 
beginning  with  those  in  which  they  are  large  [as  hthmia),  to 
those  of  moderate  size  (as  in  the  species  of  Cosdnodiscug), 
down  to  those  in  which  they  are  extremely  raiunte  {as  in 
Gyroaigma,%x^.  Moreover,  analogy  affords  us  very  strong 
confirmatory  ground ;  for  the  Diatomaee^  form  a  very 
natural  family,  and  if  the  dots  are  depressions  in  some 
genera,  we  might  expect  them  to  be  so  in  others.  Had 
these  dots  (in  Gyrosigma)  represented  elevations,  the  valve 
would  have  been  strouger  at  those  points."  ('  Micrographic 
Diet.,'  new  ed.,  p.  34.) 

If  we  take  into  consideration  the  outline  of  the  more 
marked  discoidal  forms,  for  instance,  Tricei'atium  and  Coaci- 
noditatt,  and  contrast  it  with  that  of  the  Navicnloid  group, 
such  as  Navicula  or  Pieuroaigma,  it  appears  to  roe  that  we 
might  naturally  expect  to  find  the  markings  in  the  two  types 
exhibiting  some  distinct  relation  to  the  outline.  Now,  in  the 
genera  which  exhibit  the  honcyeombstructuTp — that  is,  where 
we  find  the  appearance  of  a  number  of  little  hollow  cylinders, 
of  considerable  relative  depth,  and  open  outwardly  in  so  far 
as  the  siliceous  wall  is  concerned— the  conversion  of  elemen- 
tary circular  cavities  into  hexagons  is  exactly  what  would 
resiUt  from  preasuro  exerted  equally  in  every  direction.  In  a 
small  but  well-marked  species  of  Coscinodiscus,  0.  nitidua, 
Greg.,  the  markings  are  always  circular,  the  distance  lietwcen 
them  being  too  great  to  admit  of  tlieir  shape  being  modified 
by  the  pressure  of  each  cellule  upon  those  adjoining  it.  The 
same  holds  good  of  a  small  Triceratium,  closely  allied  to  Mr. 
Brightwell's  T.  punclatum. 

In  lathmia  we  meet  with  shallow  cellules,  or  rather  depres- 
sions, varying  in  different  frustules,  in  different  gatherines, 
and  in  different  parta  o?  iVie aamcfalve, from  irregular  oircfiH 
to  insular  hexagons,  pBva\\A(iigre.m%,  ■^^vi ^■^x.'ii^'avia,  »i»aliH 
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ins  OS  they  are  Bituated  on  plane  or  rurved  portions  of  the 
valve;  tlius  proving  moat  clearly,  that  the  figure  of  the  cel- 
lules is  modified,  as  1  have  asserted,  by  the  configuration  of 
the  entire  frustule. 

Adrancing  fi-om  the  discoJdal  group,  presenting  haxagonal 
cellulatiou,  we  are  gradually  led,  first  tlirough  Campy lottutctu, 
and  then  Surirella,  to  the  Naviculoid  group,  eshi  biting  what 
is  called  "  atriation." 

In  Campyhdisaa  cribrositt  we  meet  with  circular  or  sub- 
circular  markings.  In  C.  Hodgsonii,  the  circular  and  the 
canalicnlate  are  combined,  or  rather  occur  at  definite  portions 
of  the  valvular  surface;  the  canaliculi  being  arrayed  con- 
formably to  the  curvature  of  the  valve.  This  last  feature  is 
to  be  seen  still  more  markedly  in  C.  aptralis,  wliilst  in 
Surirella  fastuosa  we  have  the  connecting  bond  between 
Ctimpi/lodiscus  and  the  Naviculoid  forms;  specimens  of 
Cftutuosa,  from  the  Channel  Islands,  presenting  a  diatinct 
flexure  at  right  angles  to  the  true  axis  of  the  valve,  as  in  the 
last- named  genus. 

Although  our  knowledge  of  the  precise  share  taken  in  the 
secretion  of  the  siliceous  valve,  by  the  primordial  utricle,  is 
lamentably  deficient,  certain  facts  crop  out,  here  aud  there, 
which  it  may  be  well  to  record  under  one  head,  with  a  view 
to  facilitate  further  inquiry.  We  know,  for  instance,  that  the 
frustides  of  the  Diatomaceie,like  the  fronds  of  the  Desmidiaceie 
arc  encaaed  in  a  gelatinous  layer  or  envelope.  In  some 
genera,  this  envelope  is  highly  developed ;  in  others  it  is  not 
BO,  But  from  the  invarible  obscurity  of  the  markings  upon 
all,  until  the  siliceous  surface  is  cleaned  by  the  application  of 
acids  or  heat,  it  is  certain  that  such  envelope  exists  indis- 
criminately in  the  whole  tribe.  Judging,  therefore,  from  the 
impermeable  character  of  the  Biliceous  wall,  it  is  highly 
probable  that  the  gelatinous  stratum  is  secreted  by  the  pri- 
mordial utricle,  through  the  marginal  aperture  of  the  \'alve, 
much  in  the  same  way  as  the  epiderm  of  the  raolluscous 
shell  is  secreted  at  the  margin  of  the  mantle.  Like  the 
latter,  moreover,  it  is  probablj'  intended  as  a  protection  to 
the  subjacent  structure.  Of  its  highly  elastic  natnre  we  have 
ample  proof,  as  was  shown  iu  a  paper  communicated  by  mc 
to  this  Society  a  short  time  ago.  We  can  hardly  doubt  its 
vitality,  therefore;  and  we  are  thus  furnished  with  presumptive 
evidence  that  the  invisibility  of  the  motile  filaments,  whose 
existence  I  endeavoured  to  demonstrate  inferentially,  is  due 
to  the  same  cause  that  enables  tliis  gelatinous  stratum  to  defy 
our  optical  appliances. 

Another  element  of  difficulty  in  t\ic  Te%o\w>Mi'B  cS.  \^cr»J»x 
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structure  consista  in  a  portion  of  tlie  connecting  zone  being 
sometimes  projected  under  the  surface  of  the  valve,  and  faintly 
impressed  with  its  markings,  as  ve  find  to  he  the  case  in 
Epithemia  gibba,  Slauroneis  pulcheHa,  and  NttsscAia  sjtecla- 
bilis.  In  Stauronei*  pulcheUa  and  Cocconeis  placen/ula,  the 
peculiar  wavy  appearance  which  is  superadded  to  the  valvular 
structure  would  appear  to  be  due  to  this  cause. 

I  cannot  better  describe  the  markings  on  the  valves  of 
Pleuroitiffmaformosum  and  P .  BaUicum.^&n  by  comparison  of" 
what  is  seen  in  the  first  to  a  wafer-stamp,  or  neck  of  a  gun- 
stock  ;  whereas,  iu  the  last,  wc  have  the  form  of  marking 
that  would  result,  were  an  impression  taken  of  a  wafer-stamp, 
in  which  the  rhomboidal  figures  were  replaced  by  flattened 
four-sided  pyramids.  In  both  cases  there  are  four  facets, 
inclined  at  a  moderate  angle  to  the  plane  of  the  surface ;  and 
two  of  the  four  sets  of  lines  they  exhibit  can  be  brought  into 
focus  more  readily  than  the  other  two,  The  reason  of  this  is 
obvious.  The  diagonal  series  in  P.  fonaoawii,  and  the  rect- 
angular in  P.  Ballicum,  being  arranged  strictly  on  the  same 
plane,  are  capable  of  being  brought  into  accurate  focus  simul- 
taneously. They  constitute  the  thinnest  portions  of  the  valves. 
Whereas  the  longitudinal  and  transverse  series  in  the  firet 
species,  and  the  diagonal  in  the  last,  being  constructed  of  a, 
aeries  of  short  zigzags  following  the  rise  and  fall  of 
fecetted  portions,  cannot  be  brought  into  focus  at  all  po 
widi  equal  exactness;  and  form  the  thickest  portions  of  ,.._^ 
valve.  The  distance,  moreover,  between  the  several  sets  rf*" 
lines  being  different,  the  closer  series  are  more  difficult  of 
resolution.  The  first-named  cause  is,  however,  by  far  the 
most  powerfuL 

Without  taking  upon  myself  the  unnecessary  task  of  prov- 
ing a  negative,  1  would  briefly  state  my  reasons  seriatim  for 
rejecting,  as  wholly  inconclusive,  the  arguments  cited  in 
proofof  the  hexagonal  stractureof  Pleurosiffma  atu/ulatuw, and 
also  the  evidence  based  upon  the  photographic  representation. 

The  analogy  derived  from  what  is  seen  in  Triceratium  and 
lalhmia  has  been  shown  to  be  fallacious. 

It  is  admitted  by  the  advocates  of  the  hexagonal  structure 
that,  mider  imperfect  adjustments  of  the  microscope,  "  hexa- 
gonal dots "  may  be  made  to  appear  quadrangular  or  trian- 
gular ;  and  that  those  dots  which  cannot  be  conceived  to  be 
really  hexagonal  may  be  made  to  appear  so. 

In  Plevrosiffma  Ballicum  or  P.  hippocampus,  by  imperfect 
adjustments,  the  appearance  of  hexagonal  structure  may  be 
produced  quite  as  vividly  &s  \t  can.  be  made  to  appear  in  "" 
NOffulatttm. 
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Ilnasmttch  as  the  photographic  representation  bo  constantly 
pealed  to  is  stated  to  be  partly  in  perfect  focus,  and  partly 
t  of  foeus,  whereas  the  structure  is  equally  distinct  on 
both  parts,  and  the  only  difference  ob8er\'aljle  consists  in 
the  reversal  of  the  lights  and  shadows,  it  is  much  more  pro- 
bable that  one  portion  was  as  much  without  the  true  focus  ak 
the  other  portion  was  within  it. 

From  the  woodcut  of  the  photographic  picture,  it  would 

appear  that  the  thickness  of  the  walls  of  the  hexagonal  cel- 

'  '  B  is  equal  to  half  of  their  diameter.     Now,  the  striffi  being 

i  to  be  composed  of  dots,  and  the  lines  being  estimated 

..BBO*''  '■f  -"^  'i**''^  apart,  the  walls  must  measure  in  round 

mDOTs  -jjij'nngth  part  of  an  inch  in  thickness;  thus  pre- 
senting a  surface  the  outline  of  which  ouf^lit  to  be  readily 
resolved  by  the  same  powers  that  show  the  diagonal  markings, 
— for  instance,  by  a  quarter-iuch  objective, — did  the  hexagonal 
structure  really  csist. 

It  is  highly  improbable  that  hexagonal  structure  should 
present  itself  in  one  species  or  fjroup  of  a  well-marked  genus, 
whilst  a  totally  difl'erent  structure  is  admitted  to  exist  in  the 
other  species  of  the  same  genus. 

In  proof  of  the  rliomboidal  structure,  1  beg,  on  the  other 
hand,  to  offer  the  subjoined  proofs. 

Under  the  application  of  any  powers,  ranging  from  i  to  -i*! 
of  an  inch  focus,  so  long  as  definition  remains  unimpaired,  the 
rhomboidal  structure  is  iiivariahly  discernible ;  the  diagonal 
lines  being  predominant  and  visible,  with  perfect  clearness,  in 
the  case  of  the  rhomboidally  marked  group,  whereas  the  rect- 
angular series  is  so  in  the  other. 

The  object  retained  in  one   position  on  tlie  stage,  when   ] 
viewed   under  a  given   power,  say  a  7^-inch   objective   and   | 
a  low  eye-piece,  exhibits  oblique  lineation  and  rhomboidal 
facetted    spaces,  with   perfect    definition;    whereas,  by  re- 
placing the  low  fye-piece  with  a  high  one,  and  making  any   , 
alteration  of  focus  demanded  by  the  change,  the  hexagon-like 
structure  exhibits  itself,  hut  with  imperfect  definition. 

By  causing  the  rotation  of  the  slide,  containing  either  the 
rhomboidally  or  rectangularly  marked  forms,  at  every  forty- 
five  degrees  a  fresh  series  of  lines  wiU  predoraiuate,  according 
to  the  direction  of  the  illuminating  rays;  each  of  the  four 
series  being,  of  course,  twice  repeated  in  one  complete  revo- 
lution, and  the  change  of  aeries  therefore  taking  place  eight  , 
times.*  I 

•  As  ilie  longitudinil  nnd  trnnsTfrse  scries  of  lines  in  the  rliomboidal  J 
>U|i,  atid  Llie  disgoaal  afries  uf  tli«  recUnguItu'  group  0!   Plenotigiuat 
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Were  the  atrutrture  licxagunal,  these  changes  could  not 
occur  in  the  foregoing  order  or  nnnibcr;  for,  in&smach  a» 
in  any  hexagonal  arrangement  only  three  scries  of  lines  are 
present,  being  disposca  on  t^e  same  plane,  the  changes  to 
the  predominant  series  would  take  place  sis  times  only, 
namely,  at  eveiy  GO*"  in  a  complete  resolution,  oach  series 
being  twice  repeated. 

It  has  been  pointed  out  by  Mr.  Hunt  ('  Journal  of  Microsco- 
pical Science,'vol.  i,  p.  ir.'i)  that  the  boundaries  of  a  portion  of  a 
valve,  belonging  to  one  of  the  diagonally  marked  group,  to 
which  moisture  had  accidentally  gained  access,  were  in  strict 
accordance  with  the  view  of  diagonal  lineation ;  whereas  they 
were  not  reconcilable  with  any  other  view  of  the  structure, 
A  similar  fact  may,  at  any  time,  be  witnessed  in  baLsam- 
mounted  specimens  to  which  &ir  has  gained  partial  access,  or 
'  I  dry  mounteil  slides,  atfected  by  the  ordinary  atmospheric 

I  moisture. 
Lastly,  the  lines  of  fracture,  as  before  stated,  invariably 
tally  with  the  thinnest  portions  of  the  valves  in  the  two  groups, 
that  is,  with  the  dtagoual  series  in  the  one,  and  with  the 
longitudinal  and  transverse  series  in  tlie  other ;  a  result  at 
▼ariance  with  the  indefinite  lines  of  fracture  observable  in  true 
hexagonal  structures. 
Without  reverting,  then,  to  theoretical  points,  I  would  sum 
Up  the  general  conclusions  for  which  I  conceive  su£Bcient 
evidence  has  been  adduced.     They  are  as  follows : — 

That  the  growth  of  the  diatom  valve  ceases  entirely,  either 
at  the  period  of  its  liberation  &om  the  connecting  zone  of  the 
parent  valve,  or  immediately  afterwards. 

That,  subsequently  to  this  period,  no  change  of  configurs- 
tion  takes  place   in    the  siliceous   valve,   except   along   its 
I  margin,  where  fresh  siliceous  secretion  may,  under  certain 
I  conditions,  be  produced. 

I       That  the  normal  figure  of  all  markings  whatever  is  circular, 
I  or  approaching  thereto. 

J  Tliat  these  markings  are  arranged  on  the  surface  of  the 
I  diatom  valve  in  a  determinate  order,  according  to  the  inhe- 
rent tendency  of  the  species ;  but  that  the  ultimate  figure  of 
those  markings  is  due  to  forces  escrted  upon  the  young  valve, 
whilst  in  a  plastic  condition,  and  retained  within  the  connect- 
ing zone  of  the  parent  frustulc. 
'       And  lastly,  that  variation  in  size,  and  in  the  degree  of  fine- 

m  tlready  given,  lijej  may  bo  left  out  of  llio  proof,  if  tlie  eiperioiculer 
B^^sicM,  without  in  any  degree  vitiating  llie  result;  for,  in  this  cose,  tlie 
Ecdiongo  h>  the  predomumnt  scries  onlfi  would  occur  fnur  limes,  ioateiut  ot 
'"'  *  'n  a  complete  revoluUoTi,  nwwii^,  eJ.  wcVa*. 
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ness  or  coarseness  of  the  markings^  is^  within  given  limits^ 
dependent  on  the  conditions  under  which  the  sporangeal 
frostule  gives  egress  to  the  germs  of  the  new  generation ;  but 
that  the  ordinary  process  of  division  is,  of  itself,  sufficient  to 
bring  about  great  variation,  when  operating  through  a  vast 
succession  of  individuals.'^ 

*  In  the  discussion  which  followed  the  reading  of  Dr.  Wallich's  paper, 
Mr.  Wenham  stated  that,  with  an  object-glass  of  his  own  construction, 
having  a  focal  distance  of  about  ^th  of  an  inch  and  a  large  aperture,  he  had 
ascertained  beyond  doubt,  that  in  PUurosiama  angulatum^  and  some  others, 
the  valves  are  composed  wholly  of  spherical  particles  of  silex,  possessing  high 
refractive  properties.  And  he  showed  how  all  the  various  optical  ap« 
pearances  in  the  valves  of  the  Diatomace®  might  be  reconcilea  with  the 
supposition  that  their  structure  was  universally  the  same. — [Edt,'] 
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Sanarks  on  aome  Diatomace^,  new   or   imperfectly  db- 
8CRIBED,  and  a  new  Desuid.     By  TuyEEK  West,  F.L.S. 

The  object  of  the  present  remarks  is  to  bring  before  tlie 
members  of  the  Microscopical  Society  some  two  or  three    I 
AlgEB  with  which  1  have  l>een  favoured  by  tlie  kindness  of   , 
correspondents ;   I  shall  also  add  a  few  particulars  to  the 
descriptions  of  forms  already  known,  and  shall  suggest  some 
corrections  in  the  published  notices  of  others. 

In  working  over  numerous  slides  of  Diatomaceas,  belonging 
to  Mr.  T.  Brightwell,  of  Norwich,  I  made  sketches  of  the 
following  Triceratia,  which  were  reserved  till  such  time  aa   ■ 
sufficient  material  bad  accumulated  for  another  ofhia  valuable 
papers  on  this  genus.      Being  unable  to  continue  his  labours   ' 
in  this  field,  he  has  cordially  arceded  to  the  request  that  I   ' 
might  be  permitted  to  publish  them  for  him. 

1.  Tricebatium. 

T.parmufa,  Br.     Four-sided  variety.     (PI.  VII,  fig.  1.) 

With  the  instances  now  known  of  variation  in  the  mmiber  ' 
of  sides  in  species  belonging  to  this  genus,  accumulated  by 
Mr.  Brightwell,  Dr.  Wallich,  and  others,  little  room  can 
remain  for  the  doubt  expressed  by  the  late  Professor  Bailey, 
as  to  the  possibility  of  such  an  occurrence.  The  Bpecimeu 
figured  occurred  in  a  gathering  from  the  Mauritius,  I 

T.  venomm,  Br.     {Fig.  2.) 

Angles  flhghtly  elevated  above  tlie  general  surface  of  the 
valve,  not  produced  into  horns,  truncate ;  pimcta  and  cana* 
liculi  not  reaching  the  apposed  edges  of  the  valves,  but 
leaving  a  broad  hyaline  margin,  free  from  markings  of  any 
kind ;  cingulum ? 

T.  catttUaium,  n.  sp.    (Fig.  3.) 

Sides  of  the  fiiistule  deeply  concave,  separated  by  siliceotiB 
lines  from  the  central  portion ;  angles  forming  segments  of 
circles.     On  front  view  the  atiglea  tona  A.anve-^^"^'J&-  «sft.- 
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nences ;  surface  uniformly  punctate,  with  8  single  row  of 
larger  puncta  along  the  apposed  margins.  Cingulum  covered 
with  fine,  regularly  decussatiug  puncta.  Lcnffth  of  valve, 
from  central  point  of  one  angle  to  that  uf  another,  0025." 

In  Barbadues  earth,  very  rare 

This  species  approaches  TV,  venosum,  Br.,  TV.  conifrrum, 
Br.,  and  Tr.  trisulcum,  Bailey.  From  the  former  it  is 
separated  by  the  absence  of  the  conspicuous  lines;  firom 
T,  coniferum  by  the  concave  sides,  the  obtuse  angles,  the 
lines  separating  these  from  the  body  of  the  valves,  and  by 
the  absence  of  spines;  from  T.  IrUulann,  by  the  circular 
form  of  the  angles,  and  the  regular  and  close  punctation. 
It  is  a  robust  and  well -character!  zed  form ;  the  discovery  of 
further  examples  may  be  expected  to  repay  careful  search  in 
the  rich  material  that  yielded  the  present  one.  Each  ob- 
tusely rounded  angle,  on  front  view,  bears  a  not  inapt 
resemblance  to  a  lady's  thimble,  with  its  regular  rovi 
diagonally  arranged  depressions. 

T.  marginatum,  Br.     (Fig,  4.) 

Front  view ;  valve  very  shallow,  much  depressed  in  1 
centre,  elevated  at  the  angles  into  short  truncate  horns; 
margin  of  valve  with  a  delicate  ala,  unto  which  the  puncta 
and  canalicull  are  continued;  apposed  edges  broadly  free 
from  markings,  as  in  the  last ;  cingulum ? 

The  various  aspects  of  the  three  above-mentioned  forms 
were  obtained  by  moving  the  specimens  about  by  gentle 
pressure  an  the  covering  glass,  the  balsam,  of  course,  not 
having  been  hardened;  this  plan  may  be  strongly  recotn- 
mendcd  when  examinations  are  made  of  materiBi  in  which 
fine  forms  occur  but  sparingly. 

The  two  species  of  Triceratium   not   having   been   fully 
described,   I   am  induced   to  make   the  following  remarks, 
with  the  hope  of  rescuing  them  from  the  confusion  in  which 
they  are  enveloped,  some   excellent  observers  still  c\ai 
them  as  varieties  of  one  and  the  same  species. 

T.  intricatum,  T.  W.     (Fig.  5.) 

"  Valve  with  acute  angles,"  centre  tumid,  angles  slig] 

produced ;  "  cellular  structure  faintly  discernible ;"  an  ap- 
parent pseudo-nodule  due  to  a  short  central  spine ;  margins 
of  frustules  undulated,  commonly  presenting  an  end  view, 
united  in  distant  series  to  form  a  ^lament. 

This  species  was  described  and  figured  in  the  first  volume 
of  the '  Synopsis  of  the  British  Diatomaceae,'  as  T.  striolatum  ? 
Ehr.  When  it  was  ascertained  that  it  was  not  that  species, 
the.  fonn  of  the  marpna  readily  sug^stcd  the  name  "  uiidu- 
latum  ■"  but  that  Vt  is  not  tVe  "  uuixAM-Avn;'  ds.  ■¥^\x^Hi^s«^. 
J  think  OBrtWD:,  tlioug,\i.  to  eaiipsaxe  '(iiaiB.'ws  issKn^-i-uwi.  ^ 
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difficult.  Ehrenberg's  species  occurs  in  the  Bermuda  deposit, 
which  contains  only  strongly  siliceous  forms,  has  no  "pseudo- 
nodule,"  and  is,  I  believe,  perfectly  plane  on  the  surface. 
Mr.  Briglitwell  firKt  announced  the  tnie  nature  of  the  so- 
called  "  pseudo-uodule,"  and  the  occurrence  of  fnistules 
attached  iu  filameuts  in  this  condition.  I  have  pleasure  in 
being  able  to  show  an  original  drawing  by  Lieut,-  Col. 
Baddeley,  of  Cliff  Cottage,  Gorlestone,  who  has  had  ex- 
tended opportunities  for  investigating  this  and  the  following 
species,  which  be  has  taken  great  pains  to  clear  up. 

r.  BrightKelln,  T.  W.      (Fig.  6.) 

Central  spine  of  great  length,  with  a  fringe  of  obtuse  spines 
round  the  margins  of  the  valve. 

This  species,  well  characterized  by  the  extraordinary  length 
of  the  central  spine,  which  is  throughout  of  equal  thlckiiesa, 
and  the  remarkable  fringe  around  the  margins  of  the  valvCj 
cannot  have  a  more  appropriate  name  than  that  of  him  who 
might  almost  be  called  the  author  of  the  genus.  In  addition  to 
the  Gorlestone  habitat,it  has  been  found  at  Teignmouth.  From 
the  delicacy  of  the  cingulum,  and  the  great  distance  to  which 
the  frustules  are  pushed  by  the  development  of  the  spines,  it  is 
probable  that  they  are  generally  solitary  and  never  form 
a  lengthened  filament.  Mr.  Brigbtwell,  fig.  2,  PI.  VIII, 
('Micr.  Joum,,'  vol.  vi),  represents  T.  iniricatum,  T.  W., 
two  frustules  attached ;  his  fig.  1,  a  side  view  of  T.  Bright- 
wellii,  with  the  inflated  lateral  margins  (the  coronet  of  spines 
baa  been  overlooked  by  the  draughtsman) ;  fig.  4  of  the  same 
plate  represents  the  front  view  of  two  frustules  of  T.  Bright- 
wellii,  after  recent  subdiiision,  attached  by  the  connecting 
membrane ;  fig.  3,  the  same  shortly  before  the  occurrence  of 
subdivision ;  fig.  5,  a  four-sided  fruatule,  the  upper  valve  pre- 
sents a  nearly  complete  side  view,  the  central  body  within 
the  connecting  membraue  shows  the  two  new  half- frustules 
forming  in  the  early  stage  of  subdi^sion,  now  detached  from 
tbeir  proper  position,  and  &ee  within  the  connecting  mem- 
brane. 

T.  variabile,  Br.     Front  view.    (Fig.  7) 

The  front  view  of  this  species  only  dift'ers  from  that  of  its 
nearest  ally,  T.  alternans,  in  the  possession  of  a  greater  num- 
ber of  strong  siliceous  lines.  . 

2.    ASTERIONELLA,  HoSS.  I 

A.formoBa.  Hasa.     (Fig.  8.)  ' 

Side  view  linear,  inflated  towards  the  base,  capitate  at  VjqIVw 
ends,  the  lower  (attached)  extretuity  tUe  Wget  -,  -KOTatitQM* 
Pastilles  occBaionaiiy  adhere,  and  tlico.  Eunu  a.  &a.t-s^a^,'v^i-'a 
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All  the  species  of  Asterionella  at  preaent  kiio' 
extremely  .hyaline,  almost  disappearing  in  balsam; 
^.  formom,  dry,  I  have,  with  high  powers,  seen  faint  indicft- 
tions  of  slriie.  The  preseut  species  will  probably  prove  to  be 
far  from  uncommon  ;  it  has  been  found  at  Tenby,  Harrogate, 
Norwich  (for  specimens  from  the  two  latter  places  I  am 
indebted  to  Mr.  F.  Kitton),  and  in  the  neighbourhood  of 
London.  A  curious  fact  connected  with  it  is  its  discovery 
first  in  the  waters  supplied  to  these  various  places  for  drink- 
ing purposes.  Dr.  Hassall  informs  me  that  at  certain  seasons 
it  is  one  of  the  commoneat  of  the  Diatomaceie  occurring  to 
him  in  his  examinationaof  London  waters;  and  Dr.  Lankester's 
experience  goes  to  eonfirm  this.  When  growing  freely  under 
favorable  circumstances,  numerous  fmstules  may  adhere  to- 
gether; I  have  seen  it  from  the  Serpentine  in  this  state — six 
teen,  twenty,  and  more,  were  not  uncommonly  united, 
believe  it  is  always'free,  or  unattached. 

A.  Ralftii,  W.  Sm.     {Fig.  9.) 

This  species  approaches  nearest  to  Diatoma-   I  have  s( 
seen  more  than  four   or   six   in   a   star.      It   was   gath( 
plentifully  by  Mr.  Ralfs,  for  two  years,  in  a  little  boggy  pool  at 
the  base  of  Cader  Idris,  and  1  Lave  seen  it  in  a  gathering  of 
Diatomacese  from  Teignmontb. 

A.  Bleakleyii,  W,  Sm.     (Fig.  10.) 

Side  view  as  in  A.  formosa,  the  attached  extremity 
than  in  that  species. 

By  courtesy  of  Dr.  J.  E.  Gray,  I  have  had  the  opportunity 
examining  authentic  specimens  of  this  species  in  the  collection 
at  the  British  Museum.  As  manyas  sixteen  or  twenty  fmstnles 
occasionally  occur  in  union.  Whilst  on  a  visit  to  Colonel 
Baddeley,  I  had  the  pleasure  of  seeing,  in  a  living  state, 
numerous  examples  obtained  from  Nociiluca,  which  differed 
in  the  great  inflation  of  the  attached  extremities,  and  the 
extreme  slendcmess  of  the  frustule  both  on  front  and  side 
view.  I  am  unwilling,  however,  to  consider  this  as  more  than 
a  variety  of  the  present  species  ;  it  was  gathered  by  the 
late  Mr.  W'.  Brooks,  at  WaJton-on-the-Naze. 
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3.  PoDosiRA,  Ekr. 


X^ 


p.  ?  compressa,  n.  sp.,  T.  W.     (Fig.  11.) 

Fruatules  geminate,  polar  always  much  shorter  than  t 
equatorial  diameter;  valves  clhptic,  indistinctly  marked  with 
scattered  puncta;  cingulum  smooth.  Breadth  of  long 
diameter  of  valve,  -0008"  to  -OOlt";  of  short  diameter,  -OOOt" 
to  -0005". 

This  interealm^  ioTni\\a»,l^^'>^''^i«^l"^^««^'^'*''^^»a' 


Mr.  Thomas  Atthey,  of  West  Cramlington,  along  sliallow  saod 
ripples  iu  Druridge  Bay,  and  subsequently  ou  Crcsswell  Sands, 
wliere  it  lias  also  been  observed  by  the  Rev.  Robert  Taylor.  I 
It  occurs  plentifully,  never  more  than  in  pairs  of  fruatulcs, 
always  free,  on  the  sands,  and  is,  ivhcn  dry,  of  a  clear-brown 
colour.  In  deference  to  the  opinion  of  my  friend,  Mr.  Koper, 
I  have  placed  this  provisionally  in  the  genus  Podosira,  though 
I  cannot  but  think  it  has  little  right  to  be  there,  and  that  it 
should  constitute  a  new  genus ;  the  compressed  valves,  entire 
absence  of  stipes  or  attachment  of  any  kind  during  growth, 
and  want  of  thickened  umbilicus,  furnishing  valid  grounds 
for  such  separation.  Perhaps  CoscinotlUcus  ?  ovalis,  and 
some  other  oval  and  elliptic  fomas,  might  be  associated  to- 
gether to  form  etich  proposed  new  genus. 

4.  Ch^toceros,  Ehr. 

C.  armalum,  n.  sp. 

Filament  compressed ;  frustules  quadrangular,  with  the 
angles  excavated,  imperfectly  siliceous,  covered  with  a  mu- 
cous investment ;  from  each  angle  arises  a  long,  obtuse,  curved 
seta,  with  some  acute  ones  at  its  base ;  valve  eUipticai ;  breadth 
of  long  diameter,  -0013"  to  0032" ;  of  short  diameter,  -0005" 
to  -0008".     (Fig.  12.) 

Found  by  Mr,  Glasspoole,  on  the  Norfolk  Coast,  near 
Ormesby,  in  1857,  and  commujiicated  to  me  by  Lieut. -Col. 
Raddeley,  in  the  living  state  ;  since  then,  abundantly  on 
various  parts  of  the  coast.  Filaments  short,  usually  of  six  to 
ten  fnistules  ;  on  one  occasion  only  have  I  seen  a  lengthened 
tilament  of  thirty  frustules. 

Doubts  have  been  expressed  as  to  the  true  nature  of  this 
organism,  wliich  will  be  dispelled  by  more  carefiil  esamina- 
tiun  i  the  endochrome,  structure  of  the  valves,  and  mode  of 
increase  by  self-division  are  purely  diatomaccous.  As  to  the 
intire  absence,  or  nearly  so,  of  silica  iu  its  composition,  I 
have  long  maintained  that  too  great  stress  must  not  be  laid 
on  this  circumstance;  it  would  not  be  difficult  to  name  ' 
species  admitted  by  the  most  rigid  systematists,  which  totally  | 
disappear  on  treatment  with  nitric  acid.  I  am  glad  to  find 
my  views  confirmed  by  a  valued  friend,  from  whose  letter 
the  following  remarks  are  quoted,  expressing  as  they  do  so 
nearly  my  own  views. 

He  says,  "  1  have  never  altered  my  opinion  that  eventually 
the  disposition  and  colour  of  the  endochrome  will  be  found 
the  true  way  of  solving  to  what  species  or  varieties  diatoms 
belong,  and  not  alone  the  markings  on  \.\vctc  fe\\\ce,o\ia  t-iivfe- 
lopes,  as  at  present  held.  I  believe  Eurt\vet,tW\,\)n!e.xe.~'«."«*A. 
J^diatom  with  green  endochrome,  and  a\&o  VWfweSssK*^^^ 
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much  on  a  strong  Hiliceous  envelope  being  necessary  to  con- 
Btitute  a  diatom.  I  believcj  on  llie  contrary,  that  the  frus- 
tiile  may  have  very  little  eilex,  hut  that  the  colour  and  dis- 
position of  the  endochrome  furnish  the  only  true  grounds  for 
classifying  it." 

The  filament  is  always  enveloped  in  a  thick  covering  of 
tenacious  mucus,  which  renders  its  satisfactory  esamination 
difficult.  That  this  is  an  integral  portion  of  it  I  am  led  to 
believe  by  the  fact,  in  the  first  place,  of  its  being  always  pre- 
sent ;  and  in  the  second,  that  when  a  frustule  is  found  clear 
from  it,  as  occasionally  happens  at  the  end  of  a  filament,  the 
endochrome  is  dead,  and  lias  more  or  less  completely  dis- 
appeared. 

C.  boreale,  Bail. 

The  discovery  by  Mr.  Atthey,  on  the  Northumbrian  coast, 
in  the  stomach  of  Modiola  vitlffaru,  of  this  species,  makes  an 
interesting  addition  to  our  list  of  British  DiatomaccK,  its 
recorded  habitats  having  hitherto  been  on  the  American 
coast,  and  in  the  Indian  Ocean,  supposing  C.  Pervvianum  to 
be  the  same  thing,  which  is  not  yet  clearly  proved.  The 
direction  of  the  horns  at  right  angles  to  the  Irustule  in 
many  of  the  British  specimens  (fig.  ]3}  is  a  curious  circum- 
stance. Along  with  it  occurred  Doryphora  amphicerot  and 
other  commoner  marine  Diatomacece,  with  the  doul ' 
Aciinisnis  jSirias,  Ehr.  (fig.  14),  and  some  specimens  of  P( 
cyslinete. 


I  and        I 
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5.  Attheya,  dot.  gen.,  T.  fV. 

Frustules  quadrangular,  compressed,  annulate;  annuli 
definite;  valve  elliptical  lanceolate,  with  a  median  line; 
spinous  process  &om  each  angle. 

A.  decora.-a.  sp.  T.  W.     (Fig.  15.) 

Annuli  12  to  28,  20  in  001 ;  septa  alternate.  Width  of 
frustule,  ■0009"  to  -0015".  Breadth  of  valve,  -OOOS",  with 
a  median  line  and  distinct  central  punetum. 

Found  by  Mr.  Atthey,  plentifully  ou  Cresswell  Sands,  in 
June,  185y,  free  from  admixture ;  and  again  equally  clean  in 
May  of  the  present  year.  Also  with  Podosira  ?  compressa,  and 
other  diatoms  of  similar  habitat,  by  the  Rev.  R.  Taylor  and 
Mr.  Atthey,  in  the  same  place,  and  by  the  latter  in  Druridge 
Bay.  The  appearance  of  this  pretty  little  species  is  precisely 
like  Striatella  unipunctafa  in  miniature,  the  arrangement  of 
the  endochrome  being  also  much  the  same  in  both ;  from 
Siriatella,  however,  it  \a  separated  by  the  presence  of 
spinous  processes  at  t\ie  s.tv^eft,  a.-ai  "Cne.  *m!0«e,  *>««»*«.  i-,? 
OP  attachraent  oE  an^  Viai.    Ol  ■Oae.  ^xcigt«ft:j  Gfi.\».^ 
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stituting  a  new  genus  for  it  tliere  can  be  no  question,  and  I 
have  much  pleasure  in  dedicating  it  to  Mr.  Atthey,  a  very 
acute  and  diligent  observer.  It  is  not  so  easy  to  decide  on 
its  true  place  in  a  natural  system ;  for  it  appears  to  unite 
Strialella  with  C/ialoceros,  next  to  which  latter  I  feel  dis- 
posed to  place  it,  on  account  of  tlie  spinous  processes  at  the 
angles ;  and  the  discovery  of  the  structure  of  Wtizosolenia,  a 
near  ally,  in  which  1  ascertained  the  existence  of  indetermi- 
nate alternately-arranged  annuli,  seems  to  diminish  the  diffi- 
culty that  might  otherwise  be  felt  in  allying  it  with  Chie- 
toceroa. 

6.  Clostericm,  Nitzsch. 

C.  aciculare,  n.  sp. 

Frond  elougated,  very  slender,  straight  except  at  the  extre- 
mities, which  are  very  slightly  curved  downwards,  gradually 
tapering  from  the  centre  to  the  very  acute  ends.  Length  of 
frond,  j^th  of  an  inch;  greatest  breadth,  jAo'^h.    (Fig.  16.) 

This  form  docs  not  agree  with  any  species  of  Chsterium 
given  by  Mr.  Ralfs;  from  C.juncidum,  to  which  it  approaches, 
it  differs  in  the  gradual  tapering  from  the  centre  to  the  very 
slender  produced  ends.  Mr.  W.  Archer,  of  Dublin,  has 
kindly  sent  me  tracings  of  some  slender  Closleria,  figured 
by  De  Brebisson,  with  a  note,  from  which  I  extract  the 
following  : — 

"It  is  far  longer  in  proportion  to  its  width  than  any  Cltis- 
ferium  I  have  ever  seen,  either  living  or  figured.  Is  the 
empty  frond  smooth  or  striated?  Are  the  striie  close  and 
fine  or  coarse?  Its  great  length  and  slight  breadth  bring  it 
near  C.prtehngum  (Breb.),  but  in  that  species  the  ends  are 
slightly  turned  upwards;  in  that  respect,  like  C.  turgidum, 
youra  look  downwards,  rather.  Its  general  outline  more 
approaches  C.  macilentum  (Breb),  which  is,  however,  little 
more  tlian  half  as  long  as  yours  in  proportion  to  its  width. 
Both  those  species  are  smooth,  i.  e.,  without  stria;.  Has  Mr. 
Atthey  seen  its  conjugated  state?  In  C.  madlentum  the 
empty  frond  remains  attached  to  the  sporangium  for  some 
time;  conjugation  takes  place  soon  alter  self- division,  so 
that  one  empty  segment  of  each  old  frond  is  much  longer 
than  the  other." 

In  reply  to  these  questions,  though  sporangia  have  been 
found  with  it,  their  connexion  has  not  yet  been  traced,  and 
the  empty  frond  is  non-striate.  It  was  found  by  Mr.  Atthey 
in  abundance  on  Prestwick  Carr,  Northuiubcrland,  a  noted 
place  for  these  organisms,  which,  however,  there  is  too  much 
reason  to  fear,  have  uoiv  eutiiely  iliaa'p^eaieA.tEQ^a'A, -awwi^ 
to  the  drainage  of  the  spot. 
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On  an  Improved  BiNocrLAR  Micbogcofe. 
By  F.  H.  Wenhau. 

(Read  June  13th,  1S60.) 

In  a  paper  read  by  me  before  the  Microscopical  Society,  ij 
May,  1853,  and  published  in  Vol.  II  of  the  '  Transactions,* 
I  described  several  arrangements  for  obtaining  binocular 
vision  with  the  microscope,  and  stated  that  I  had  obtained 
Me  best  definition  by  means  of  an  acliromatic  prism,  shown 
by  fig.  1.  aa  is  a  prism  of  fiint-glues ;  bb  two  separate  prisms 
of  crown-glass,  cemented  there- 
on; cc  is  a  ray  of  light,  inci- 
dent on  the  flat  surface  of  the 
flint  prism.  At  its  final  emer- 
gence from  the  crown,  it  is  re- 
fracted outwards,  without  colour 
or  distortion,  in  the  direction 
shown.  If  this  compound  prism 
is  placed  behind  an  object-glass 
with  the  line  of  junction  coinci- 
dent with  the  optic  axis,  it  will 
separate  the  pencil  of  rays  emanating  from  the  object,  and 
give  two  images — that  obtained  from  the  right  and  left-hand 
half  being  brought  respectively  into  each  eye  on  the  same  side. 
In  Dr.  Carpenter's  '  Manual  of  the  Microscope,'  the 
faults  of  this  instrument  are  thus  stated  precisely :  "  This, 
too,  was  far  from  being  satisfactory  in  its  performance,  having 
two  capital  defects ;  namely,  first,  that  the  view  that  it  gave 
was  often  pstudoscopic,  the  projecting  portions  of  the  object 
appearing  to  be  depressed,  and  wee  versa.  And,  second,  that 
the  two  bodies  being  united  at  a  fixed  angle  of  convei^enee, 
the  distance  between  their  axes  could  not  be  conveniently 
adapted  to  the  varying  distances  of  the  eyes  of  different  indi- 
viduals." I  have  since  entirely  removed  these  causes  of  ob- 
jection, by  slight  modifications  not  detracting  from  the  ori- 
ginal simplicity  of  the  instrument.  When  two  stereoscopic 
pictures  are  accidentally  so  mounted  as  to  give  a.  pseudoscopic 
effect,  the  remedy  is  to  transpose  them,  For  a  similar  reason, 
I  have  transposed  the  images  in  my  former  binocular  micro- 
scope, by  refracting  them  ao  as  to  cross  each  other  immedi- 
ately behind  the  object-glass,  bringing  the  right-hand  system 
of  rays  into  the  left  eye,  and  vice  versa.  Fig.  2  illustrates 
the  mode  of  accomplishing  this-,  aa  are  two  prisms  of  flint- 
giasa,  cemented  to  a  BinijVe  iout-sviei  ^T\wa,  b,  <A  icks-b^j.- 
glaas.     A  ray  of  UgVit,  cc,  mcviiffa't  <ra.  'Oat  wwSasiR  (&Si».«a». 
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1 1mproved  Binomlar  Microscope. 


prisms,  oil  its  final  emei^ence  from  the  crown,  is  refracted 

inwards  instead  of  outwards,  aa 

in  the  former  priam  (of  which 

this  is  the   converse),  and   the 

right  and  left-hand  images  from 

the  object-glass  cross  each  other 

to  the  opposite  eye,  invariably 

giving  a  true  orthoscopio  effect. 

The    dispersive   power  of   the 

prisms    must    be   balanced,  to 

obtain    freedom    from   colour; 

and    the   degree  of   refraction 

such  as  to  throw  the  image  of 

a  particle,  fa-Hc(/y  into  the  centre 

of  each  eye-piece. 

The  second  defect  has  also  been 
manner.     The  two  bodies 


crcome  in  the  following 

stiLl  permanently  held  at  one 

fixed  angle  of  convergence  towards  the  object-glass ;  but  the 

Lgle  has  been  diminished  to  somewhat  less  than  that  de- 


scribed in  my  first  iustrnmeut, 
so  aa  to  bring  the  eye-pieces 
nearer  together  to  meet  the  re- 
quirements of  those  whose  eyes 
are  set  in  more  than  usual  prox- 
imity. The  two  bodies  are 
furnished  with  draw-tubes,  by 
lengthening  which  the  distance 
between  the  two  eye-pieces  is 
increased  to  suit  the  eyesight 
of  persons  whose  vision  is  far 
apart.  By  drawing  out  the  tubes 
two  inches,  I  can  vary  the  trans- 
verse distance  from  2i  to  2| 
inches,  which  range  is  amply 
sufficient  for  all  variations  of 
ocular  position  ;  and  the  tubes 
being  elongated  in  the  line  of 
each  axis,  an  object  always 
maintains  its  position  in  the 
centre  of  the  field.  Fig.  3  repre- 
sents the  outline  of  the  bino- 
cular microscope:  aa,  object- 
glass  ;  6,  prism ;  cc,  rays  from 
object-glass  crossing  over  to 
opposite  sides  on  leaving  the  prism  ;  dd,  cye-ijieceR, 

In  conclitsioB,  I  may  state  that  the  Ihiimess  w'l  &«  » 
matic  Tefractiag  priam  |[ 
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quality  of  definition  over  the  double  system  of  reflecting 
prtBms  that  has  been  proposed ;  the  greatest  thickness  of 
glaaa  that  the  rays  have  to  pass  through  being  only  "096  or  less 
than  ojie  tenth  of  an  inch.  The  drawback  to  the  adoption  of 
the  prism  I  have  descrihed  is  the  great  difficulty  attendant 
upon  its  construction. 

The  binocular  microscope,  in  its  principle  to  the  present 
time,  however  carefully  constructed,  gives  but  little  reason 
for  expecting  any  particnlar  discovery  to  result  from  its  aid, 
as  it  fails  in  giving  a  distinct  definition  of  test  objects  under 
the  highest  powers,  and  must  ever  fail  in  tliis  particular, 
while  only  one  Afl(f  the  object-glass  is  used  in  producing  each 
image.  With  low  powers,  however,  on  objects  having  an 
appreciable  thickness,  its  performance  is  sufficiently  satisfac- 
tory. In  the  instrument  I  now  exhibit,  all  the  adjustments 
being  ^jerf,  it  is  not  liable  to  get  out  of  order,  and  will  bear 
as  much  rough  usage  as  any  microscope.  The  double  body 
can  be  fitted  to  any  of  the  ordinary  forma  of  microscope- 
stand. 


List  of  DiAToMACE*  occurring  in  the  neighbourhood  (^f  Hq 
By  Geoboe  Norman,  Esq.,  Hull. 

(Coiitinued  from  page  71.) 

PiNNULAKiA,  Ehrenherg. 

P.  nobilis,  Ehr. — In  fresh-water  ditches  not  common. 

Cottingham.     Road.     Peat  Deposit,  Hornsea. 
P.  major,  Sm.— Frequent  iu  fresh-water  ditches.    HarroL 

Hornsea  Peat  Deposit.    Market  Weighton  Canal.   Spring 

Ditch. 
P.  dridis,  Sm. — Very  frequent  in  fi-esh  water.    Spring  Ditch. 

Cottingham.   Saltersgate.    Nettleton.    Skirlaugh.    Drif- 
field.    Reservoir  Waterworks,     Haltenprice,     Hornsea 

Deposit.     Beverley. 
P.  oblonga,   Sm. — Frequent   in   fresh   water.      Cottingham. 

Spring  Ditch.     Skirlaugh.     Hornsea  Deposit.     Pure 

Springs  near  Cottingham. 
P.  cardinalis,  Ehr. — Not  unfrequeut   iu  the   Hornsea 

Deposit, 
P.   disiam,   Sm. — ^Vcrj   fce(\«et\t  "vn   tvwlx&siea. 

Hornsea.      Dredftmga  oS  ¥Vaia\ito'  liwA- 
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P.  peregrina,  Ehr. — Very  frequent  in  brackiah  water.  Stone- 
ferry.  Tetaey.  HiimberBaukSj  very  frequent.  Copious 
and  nearly  pure  in  a  ditcli  near  River  Hull,  above  Stone- 
ferry. 

P.  acuta,  Sm. — Very  frequent  in  fresli  water.  Cottingham. 
Pond  at  Skirluugb.  Risby  Pond.  Driffield.  Wawne. 
Market  Weightoii  Canal.     Spring  Ditch.     Beverley. 

P.  directa,  Sm. — Local.  Frequeait  in  a  salt-water  gathering, 
Grimsby. 

P.  radiosa,  Sm. — Very  frequent  in  fresb  and  brackish  water. 
River  Hull,  pure.  Cottingham.  Pure  at  Harrogate. 
Ilalteuprice.  Pure  in  a  Spring,  Cottingham.  Hornsea 
Peal  Deposit.     Reservoir  Waterworks. 

P.  gracilis,  Ebr. — Very  frequent  in  brackish  and  fresh  water. 
Marfleet.  Humber  Banks.  Pure  in  a  ditch  near  River 
Hull.     Tetney.     Saltersgate.     Spring  Ditch. 

P.  viridula,  Sm. — Very  abundant  in  fi-csh  water.  Wawne. 
Killioghall.  Abundant  near  Cuttingbam.  Near  Stone- 
ferry.     Very  pure  near  "  New  Village  "  Cottingham. 

P.  Cyprinua,  Ehr.—  Very  abundant  in  salt  and  brackish  water, 
Dairycoats,  under  Railway  arch.  Humber  Banks,  fre- 
quent. Marsh  Chapel.  Tetney.  Grimsby.  Very  good 
in  a  ditch  near  the  River  Hull. 

P.  diaergem,  Sm-—  Rare.  Cottingham,  near  Mr.  Harrison's 
Grounds.     Ditch  near  Springs,  Cottingham. 

P.  Btauroneifoitnui,  Sm. — Not  unfrequent  in  freshwater.  Co- 
pious in  a  gatltering,  Skirlaugh.  Nettleton.  Reservoir 
Waterworks.     Harrogate.     Cottingham.     Spring  Ditch. 

P.  Johnsonii,  Var.  fi  Sm. — Copious  iu  a  gathering  from  the 
Piers  of  the  Victoria  Dock. 

P.  gibba,  Ehr. — Rare  in  fresh  water.  Saltersgate.  Risby 
Pond.     Cottingham.     Haltenprice. 

P.  Tabeliaria,  Sm.—  Rare.     Rocky  stream,  Saltersgate. 

P.  mesolepta,  Ehr.— Not  unfrequent  in  fresh  water.  Boggy 
ditch,  Saltersgate.  Ilaltenprice.  Hornsea  Deposit.  Be- 
verley  Parks. 

"■  mesolepta  Var.  with  stauros. — Fresh  water.  Risby  Pond. 
Harrogate. 

P.  interrupta,  Sm.  — Not  common.  Nettleton.  Wawne. 
Harrogate. 

P.  interrupta,  Sm.  Var.  /3.— Rare.     Clay  Pits,  Nettleton. 

P.  borealis,  Ehr. — Rare.  Sod  from  Benningholme  Carrs. 
Market  Weightou  Canal. 

P.  heiniptera,  Sm. — Rocky  stream,  Saltersgate. 

P.  gracillima,  Greg. — Rare.     Iu  rocky  stream,  Saltersgate. 

P.  Polyonca,  Breb. — Very  rare.  In  &  ^ui  "va  \.\vft  -woiA  *s. 
A'ettletoQ. 
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P.pygmaa,  Ehr. — Not  uufrcqucnt.     Banks  of  Rirer  Hull. 
Ditch  at  Cottingham.    In  a  wato"  tub  for  poultrjf.    Small 
ditch  near  River  Hull,  above  Stoneferry.    Near  the  Gli^" 
Houses,  Dr.  Manroe. 

P.  biceps,  Greg. — Rare.     Market  ^Veighton  Canal. 

P.  garganica,  Rabenli. — Frequent  in  fresh  and  brackish  wate 
Ditch  leading  from  Anlaby  to  Hessle  Road.     Humber 
Banks.     Ditch  at  Cottingham.     Harrogate.     Ditch  near 
River  Hull. 

Stacroneis,  Ehrenbei^. 

S.  Phcenicenteron,  Khr. — ^Cominon  in  fresh  water.   Nettli 

Cottingham.  Saltersgate,  Nearly  pure  in  a  boggy  place, 
Skirlaugh.  Risby  Pond.  Harrogate.  Hornsea  Deposit. 
Market  Weighton  Canal. 

S.  gracilis,  Ehr. — Not  uncommon.     Near  River  Hull.     Nej 
tleton.     Haltenprice.     Humber  Banks.     Spring  Dit 
Hornsea  Deposit. 

S.  acuta,    Sm. — Rare.      Not  unfrequent    in   Risby   P( 
Horn3ea  Peat  Deposit. 

S.  galina,  Sm. — Frequent   in   brackish   water.      Pure 
Stoneferry,      Stallingbro".      Marsh  Chapel.      Tel 
Ditch  near  River  Hull.      Outlet  Homsey  Meer, 

S.  dilalata,  Sm, — Rare  in  brackish  water.  Ditch  near  River 
HuU,  beyond  Stoneferry.     Tetney. 

S.  crucicula.  Sm. — Rare  in  brackish  water.     River  HuU. 

S.  ancepa,  Ehr. — Frequent  in  fresh  water,  though  never  abun- 
dant. Spring  Ditch.  Prequent  uear  Cottingham.  Be- 
verley, Ncttlcton,  ill  Clay  Pit,  Wawne,  Harrogate. 
Haltenprice.     Hornsea  Deposit. 

S.  linearis,  Ehr.- — Frequent  in  fresh  water,  though  alw) 
much  mixed.  Killinghall,  Beverley.  Very  freqi 
near  Cottingham.     Market  Weighton  Canal. 

S.  pulcheUa,   Sm, — Very  frequent   in  Aacidians.      Hoi 
Sands.     Dredgings  off  Elambro'  Head. 
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Pleurosigma,  Smith. 


P.  decorum,  Sm. — Rare.     Not  unfrequent  in  a  Dredging 

Flambro'  Head. 
P.  rigidum,  Sm. — Rare  in  a  Dredging  taken  off  Flambro" 

Head.     North  Humber  Bank,  Dr.  Mumoe. 
P.  elongutum,  Sm. — Abundant  iu  salt  water.     Ditch  leading 
from  Anlaby  to  Hcasle  Road.    Marfleet.   Outlet  Hormw 
Meer.     DitcU  ncai  ■ft.wet  'ft.v^.    'X.s'tow 
P.  iniermedium,%\(n.—l^fA  \m^'ce^\^iftw^"vi%lj^s.■«*.^Kt.  "S- 
Dock  Timber  Poad.    'S«EL\j«^o'aa.,^t»»sia^ 


Norman,  on  Dialomaceie. 
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Nubecula,  Sm. — Rare.  Timber  Pond,  Grimsby.  Timber 
Ponds,  Victoria  Dock. 

delicalulum,  Sm, — Not  unfrequent  in  salt  and  brackish 
water.  Victoria  Dock  Timber  Ponds.  Ditch  leading 
from  Stoneferry  to  Sutton. 

strigomm,  Sm. — Not  unfrequent  in  salt  water.  Humber 
Banks,  near  Piiull.  Dredguigs,  Flambro' Head.  Grimsby. 
Humber  Banks,  Marfleet. 

quadratum,  Sm. — A  small  vai-ietj  in  abundance  under  the 
Railway  arch,  Dairycoats. 

angvlatum,  Sm. — Very  frequent  and  abundant.  Humber 
Banks.  Garrison  Moat.  Dairycoats.  Pure  in  many 
instances.  Outlet  Hornsea  Meer.  Stoneferry.  Grimsby, 
very  large. 

JEstuarii,  Sm.  ? — Plentiful  in  a  gathering  under  the  Rail- 
way arch,  Dairycoatcs.  North  Humber  Bauk,  Dr. 
Munroe. 

Norynani,  RaXts^anceolalum,  Nor.— Abundant  in  Ascidian 
gatherings. 

luHceolatvm,  Donk.— Verj'  rare.     Sand  at  Hornsea, 
aciitum,   Nor.   M.    S. — Frequent    in    Ascidian    gather- 
ings- 

Balticum,  Sm. — Very  rare.  Humher  Banks  in  two  in- 
stances, but  only  in  odd  fmstules, 

sca/prum,'BTeh.=Bal(icum  Vtir.y  Sm. — Frequent  in  salt 
and  brackish  water.  Pure  on  a  stone  Jetty  near  Ilessle. 
Grimsby.  River  Hull,  Humber  Banks.  Garrison 
Moat.    Ditch  near  River  Hull,  above  Stoneferry. 

Siriffilis,  Sm. — Not  unfrequent  in  salt  and  brackish  water. 

Pure,  Humber  Bank,  near  Marfleet  Clough.     Ditch  near 

River  Hull,  beyond  Stoneferry,     Ditch  running  from 

Stoneferry  to  Sutton. 

.  acuminatum,  Sni, — Not  unfrequent  in  salt  water.     Near 

Grimsby.     Stallingbro'.     Never  abundant. 
,  dialorliim,  Sm. — Not  common.     Salt  or  brackish  water, 
near  Grimsby. 

Fasdola,  Sm.  —  Very  frequent  in  brackish  water.  Humber 
Banks,  very  frequent  and  sometimes  pui'e.  Garrison 
Moat,  pure.  Grimsby,  much  larger  than  on  the  north 
side  of  the  Humber.  Ditch  running  from  Stoneferry  to 
Sutton,  pure. 

macrum,  Sm. — Very  local.  Copious  in  a  brackish  ditch 
running  from  Stoneferry  to  Sutton. 

profonffalum,  Sm.— Pool  at  Grimsby,  rare.  Not  unfrequent 
in  Ascidian  gatherings.  Victoria  Dock  Timber  Pond, 
Mi".  Kobt.  Harrison. 

irtmneraale,  Sm. — Rare.    In  iuHn&\wa&. 


NoBUAX,  on  DtalomacetB. 

P.  tenuis^nmtn,  Sm. — Rare.     Not  nnfrequeut  in  a  lai^ 

of  salt  water  near  the  Dock,  Grimsby. 
P.  lillorale,  Sm. — Rare.*— M ixed  with  P.  angulatum.     Sliorea 

of  the  Humber,  between  Grinisby  and  Stallingbro'. 
P.  Hippocampva,  Sm. — Very  frequent  in  salt  and  brackish 

water.       Pure    on     Humber    Banks.       Garrison    Moat. 

River  Hull.      Tetney.     Ditch  near  Biver  Hull,  above 

Stoncferry. 
P.  altenttatuia,  Sm. — Very  abundant  in  fresli  water.     Spring 

Ditch.     Pure  at  Haltenprice.     Cottingham.     Nettleton. 

Riaby  Pond.      Newbald.     Frequent  in   Hornsea  Peat. 

Market  Weightou  Canal,     Wawue. 
P.  attenualum,  Sm.  Var  (i, — Frequent  in  fresh  water.    Re( 

voir  Waterworks,     Wawne,  &c. 
P.  lactaire,  Sra. — Abundant  in  fresh  water.     River   Hi 

Cottingham.       Risby    Pond.       Ripley.       Harrowgatft! 

Haltenprice.       Hornsea     Peat.       Beverley.        Market 

Weighton  Canal. 
P.  Spencerii,  Sm. — Frequent  in  freph  water.     Spring  Ditch. 

Hornsea   Meer.      Wawne.      Risby   Pond,      Clay  Pit, 

Nettleton,   very   good.      Haltenprice.      Hornsea  Peat 

Deposit. 
P.  Parkerii,  Harr. — Copious  in  a  fresh-water  gathering 

Thorn  ton-le-Moor. 


ratft!^^ 


ToxoNiDEA,  Donkin. 

T.  insignis,  Donk. — Rare  in  Ascidian  gatherings. 

T.  undulata.  Nor.  M.  S. — Very  rare  in  an  Ascidian  gathei 

Synedba,  Ehrenberg* 

S.  pulchella,  Kiitz. — Not  common.     Salt  and  brackish  wal 
Humber  Banks.     Reservoir  Waterworks, 

S.  gracilis,  Kiits!. — Not  uufrequent  in  brackish  ditches. 
North  Humber  Bank. 

iS.  acicu/aris,  Sm. — Frequent  in  salt  and  brackish  water. 
Humber  Banks.  Tetney,  in  large  pool  of  water  near 
tlie  Lock. 

8,  minutissima,  Kiitz. — Not  common.  Frequent  in  a  gather- 
ing from  a  ditch  between  Newlaud  Toll  Bar  and  Stone- 
ferry.     Tbornton-le-Moor. 

jS.  salina,  Sm, — Rare.     Brackish  water.     Market  Weight 
Canal. 
I  S.   radians.    Sm. — Abundant   in    almost    every   fresh-wal 
gatlieriiifr.      Spring  D\tc\i,     "ftKaVi'j  "^ovA.    iJ.ww  Dep- 
weut.      Cottingham.     lSeNi\i»!A.     N^wnto;.   "^jswer^i^ 


KoBMAN,  on  DiatomacetB. 


H^K  Ulna,  Ebr. — Aa  abundant  as  the  above  in  Ercsh  water. 
■  "      Spring  at    Haltenprice.     \Vawne.     River    Derwent,    at 

Malton,     Reservoir  Waterworks.     Ripley.     Harrogate. 

Haltenprice.      Hornsea  Deposit.     Beverley. 
S.  capilala,  Elir,— I>equent  in  fresh  water.     Copious  in  the 

Spring  Ditch.      Risby   Pond.       Reservoir   Waterworks. 

Hornsea  Peat,  &c. 
S.  tabulata,  Kiitz. — Frequent  in  brackish  water.     Humber 

Banks.     Pools  at  Marfleet. 
S.  affini»,  Kiitz. — Flambro'  Head,  on  Alga,  abundant. 
S.  hamnta,  Sm. — Rare.     Outlet  to  Lake  Ripley  Castle. 
S.  Arcus,  KiitK. — -Rare  in  brackiali  water,     On  Cladophora 

salt-water  pool,   Humber  Bank,  near  Marfleet,  copious. 

Abundant  in  a  ditch,  Stoneferry. 
S.  /asciailala,  Kiitz. — Rare.     Outlet  to  Lake  Ripley. 
S.  superba,  Kiitz. — Not  frequent.  Salt-water  pools.  Grimsby, 

Attached  to  Cladophora,  Cleethorps,     From  Coralline, 

Whitby. 
S.  Gaillonii,  Ehr. — Rare.     In  a  Dredging,  Flambro'  Head. 
S.fulgens,  Sm.— Not  unfrequent  in  brackish  water.  Humber 

Banks.     Cleethorps.   Near  Marfleet  Clough.   Abundant 

near  Marsh  Chapel, 
^^^S.tenera,  Sm. — Rare,     In  a  pond  at  Skirlaugh. 


CoctoNEMA,  Ehrenberg. 


C.  lanceolatum ,  Ehr. — Very  frequent  in  fresh  water.  Spring 
Ditch.  River  Hull,  ^Vawiie.  Nettleton.  Risby  Pond. 
Newbald.  Driffield.  Hornsea  Deposit,  Pure  in  a 
stream,  "  Birk  Cragga,"  Harrogate. 

(7.  cymbijorme,  Ehr.— Not  unfrequent  in  fresh  water.  Spring 
Ditch.     Newshara  Lake.     AVall  under  a  leaky  tap. 

C.  Ci»tula,  Ehr. — Frequent  in  fresh  water.  Spring  Ditch. 
Beverley.  Wawne.    Pond,  Skirlaugh.   Hornsea  Deposit. 

C.  pareum,  Sm. — Rare.  On  a  wall  under  a  leaky  water-tap- 
Ditch  Anlaby  Road,  Dr.  Munroe. 

C.  cornutum,  Greg. — Rare.     In  the  Reservoir  Waterworks. 


DoRYPHosA,  Kiitzing. 

D.  Amphiceros,  Kiitz.  Abundant  in  Ascidiaus.  River  Hull. 
Sparingly  in  the  Reservoir  Waterworks,  to  which  salt 
water  occasionally  has  access.  Ditch  near  the  River  Hull, 
beyond  Stoneferry. 

J>.  Boeckil,  Sm. — Very  rare.     In  a  gafl\e™%  faoto.  CwaUwo. 
"  ■     ".Whitby. 


GoMFHONEMA,  Agardh. 


iotti^^^ 


G.  capifalum,  Ehr.— Not  iinfrequent  in  freah  water.  Cotti 

ham.      Peat    deposit,    Hurnsca.      Anlaby  Road,    Dr. 

Miinroe. 
G.  insigne,  Greg, — Rare  in  fresh  water.     Springs,  Ncwhald. 
G.  constriclum,  Ehr.— Very  frequent  in  freshwater.     Pond, 

Skirlaugh.      Risby   Pood.      Beverley.      Anlaby  Rood. 

Wawne.     Harrogate.     Cottiiigham.     Hornsea  Deposit. 

Market  Weighton  Canal. 
G.  acuminatum,  Ehr. — Frequent  in  freeh  water.     Driffield. 

Newsham   Lake.      Cottingliam.      Wawne.      Beverley. 

Reser\oir  Waterworks. 
G.  dichotomum,  Kutz. — Not  unfrequent.     Newbald.     River 

Hull,  Wawne.     Market  Wcighton  Canal. 
G.  tenellum,  Sm. — Not  unfreqent  in  frefih  water.     Ditch  on 

the    Road    from    Newlaiid    Toll    Bar    to   Stoueferry. 

Driffield.     Pond^  Skirlaugh.     Wall  under  a  leaky  tap. 
G.   olivaceum,   Ehr.— Frequent    in   fresh   water.       Pure   at 

Benningholme.  On  Cladophora  in  the  Reservoir  M'ater- 

works.     Cottingham  Beck,  very  good. 
G.  intricatum,  Kiitz. — Not  unfrequent  in  freah  water.     Pond 

at  Nettleton.     Wawne.     Ditch  running  from  Anlaby  to 

Hessle  Road.     River  Derwent.     Benningholme. 
G.  Vibrio,  Ehr.— Rare.     River  Hull  at  Wawne. 
G.  curvalum,    Kiitz. — Abuudant,  in  fresh-water  gatherings. 

Pure    on    Cladophora,    Cottingham    Beck.       Reservoir, 

Waterworks.     Harrogate,  pure. 
G.  marinum,  Sm. — Frequent  in  marine  gatherings.     Pure 
Cladophora  rupeBtris,  Filey  Bridge  and  Fiambro'  Head. 


Rhifibophora,  Kutzing. 


R.  abbreviata,  Kiitz, — Local.     Pure  on  Alga  in  a  lar^e  poc 

of  salt  water  near  the  Dock,  Grimsby. 
R.  tenella,  Kiitz. — Pure  on  Cladop/iora,  Filey  Bridge. 
R.paradoxa,  Kiitz. — In  abundance  on  Cladophora,  Flajobro' 

Head.  "■ 

Meridion.  Agardh. 

circulare,  Ag. — Very  abundant  in  clear  fresh  water. 
Spring  at  Haltenprice,  copious.  Springs  at  CottiugUam. 
Market  Weighton  Canal.  Very  frequent  near  Cottiug- 
ham.  Vcrj  ^ure  aad  abundant  in  a  spring  near  the 
Trout  atvcam  at  Di\ffLe\4. 


pobf^ 
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IlACiLianiA,  Gmelin.  ^^H 

paradoxa,   Gmel. — Very   abundant    io   brackish   water.        ^^^ 
Ditch   near   River  Hull,  above    Stoneferry,   abundant. 
Victoria  Dock  Timber  Pond.     Market  AVeightou  Canal, 
Humber  Banks.     Copious  in  a  ditch  between  Stoneferry 

■     and  Sutton. 
HiMANTiDiuM,  Ehrenberg. 

H.  peclinale,  Kiitz. — Not  unfrequent  in   clear  fresh  water. 

Cottintjham.     Spring  at  Saltersgate,  pure. 
H.   undulatum,  Sm. — Not  unfrequent  with  the  above  in  the 

Spring  at  Saiteragate. 
H.  Arms,  Sm. — Rare.     Wawne  Ferry. 
H.  gracile,  Ehr. — Rare.     In  the  B.iver  Hull. 
H.  majut,  Sm. — Rare.     Stream  near  the  Springs,  Cotting- 

ham. 

Odontidium,  Kutzing. 

O.  mutabile,  Sm. — Very  abundant  in  fresh  clear  water.  Riaby 
Pond.  Wawne.  Market  Weighton  Canal.  Abundant 
near  Cottingham.     Spring  Ditch,  copious. 

O.  Tabellaria,  Sm. — Not  unfrequent  in  fresh  water.  Horn- 
sea Meer.  RisbyPond.  River  Hull  at  Wawne.  Horn- 
sea Peat  Deposit. 

O,  Harrixonii,  Sm. — Abundant  in  fresh  water,  though  gene- 
rally much  mixed.  Haltenprice.  Spring  Head.  Horn- 
sea Deposit.  Spring  Ditch.  Abundant  near  Cottingham, 
but  always  much  mixed.  Quite  pure  and  copious, 
attached  to  sand  in  a  bubbling  spring  near  Hull, 

O.  parasiticum,  Sm.  —  Rare.  Market  Weighton  Canal. 
Beverley  Parks,  near  Woodnaancy. 

Denticula,  Kiitzing. 

C  tenuis,  Kiitz. — Rare.     In  the  River  Hull,  Wawne  Ferry. 

Anlaby  Road,  Dr.  Munroe. 
D.  infiata,  Sm. — Not  unfrequent  in  a  spring  near  Newbald. 
D.  ainuaia,  Sm. — Rare.     Cottingham,  in  a  stream  near  the 

springs.     Ditch  in  Beverley  Parks,  near  Woodmancy. 

Fkagillakia,  Lyngbye. 

F.  capucina,  Desm. — Frequent  in  fresh-water  ditches.  Ingle- 
mire  Lane.     Wall  under  a  leaky  tap.     Cottingham,  &c. 

F.  virescens,  Ralfs. — Frequent  in   fresh-water  ditches.     Cot- 
tingham.     Wawne.     Inglemire  liane, 
roL.  VIII.  X 


F.  striatula,  hyag. — Abundant  on  Cladopliora  on  the  I 
Flambro'  Head.     Filey  Bridge. 

EucAMPiA,  Ehrenberg. 
E.  Zodiacus,  Elir. — Not  un&eqnent  in  AscidiasB. 

ACHNAVTHES,    Borj. 

A.   langipea,  Ag. — Very  abundant  in  salt  water.     VictorST 

Dock  Timber  Poud,   very   copious   and   pure.     Marsh 

Chapel.       Humber    Banks.       Grimsby    Timber    Ponds. 

Very  abundant  on  ships'  bottoms  after  a  long  voyage. 
A.  brevipea,   Ag. — Very   abundant  in  salt  water.      Victoria 

Dock   Timber   Pond.       Cleethorps.        Humber   Banks. 

Tetney.     Ditches  near  Stoneferry.     Abundant  on  ships' 

bottoms. 
A.  subsessilisy  Kiitz. — Rare.     Pure  and  copious  In  pools  on 

the  Humber  Banks,  near  Marfleet,  attached  to  Clado- 

phora. 
A.  exilis,  Kiitz. — Not  unfrequent  in  fresh  water.     Sprii 

Newbald.     Springs,  Cottingham.      Under  a  leaky 

Wawoe.     Reservoir  Waterworks. 


AcHNANTHiniUM,    KutzlDg. 

A.  lanceolalum,  Breb. — Fresh  water,  not  common.     Ditch,- 

Cottingham,  near  Mr.  Harrison's  Grounds.     River  Hull, 

at  Wawne. 
A.  microcepkalum,  Kiitz. — Rare  in  fresh  water.     On  a  wall 

under  a  leaky  tap. 
A.  litieare — Sm. — Not  unfrequent  in  fresh  water.    Cottingl 

Beck,  attached  to  Cladophora.    Benningholme.    Pond 

Skirlaugb. 

Rhabdonsha,  Kiitzing. 

R.  arcuaium,  Kutz. — Frequent  on  Cladophora  at  Filey  BridgV. 

Whitby.     Flambro'  Head.     Ascidians.     Dairycoats,  Mr. 

Robt.  Harrison. 
R,  Adriaticum,  Kiitz. — Rare.     On  Coralline,  Whitby. 
R.  minutum,    Kiitz. — Rare.     On    Coralline,   Whitby. 

Bridge. 

Hyalosiha,  Kutzing, 
If.  delicalula,  Kiitz.' — N.\j\wi^isaA  ini&.'Eve.'MVs  ^fNnfe  "m  n  -i 
bottoia  from  Sao.  ?div»- 
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N'oKMAK,  on  Diatomacea. 
Diatom  A,    DecandoUc. 


vulgare,  Bory, — Frequent  in  fresh  n-ater.  Eeservoir 
Waterworks.  River  Hull,  ^^'a^^^le.  River  Derwent,  at 
Malton.     Harrogate.     Ripley.     Knaresbro'. 

D.  grande,  Sm. — Rare.     Wall  under  a  leaky  tap. 

D.  elongatum,  Ag. — Common  in  freali  and  brackish  water. 
Pond,  Skii'laugh.  Rcsenair  Waterworks.  Humber 
Banks,  in  pools.  Ripley.  Market  Weighton  Canal. 
hyalinum,  Kiitz. — Very  abundant  and  pure  on  a  ship's 
bottom  &om  Honduras.  Also  on  a  ship  from  San 
Felipe. 

GRAii.MATOPHOK.4,    Ehrenberg. 

G.  marina,  Kiitz. — Abundant  and  pure  on  Cladophora  mpes- 
tris  Filey  Bridge,  and  Flambro'  Head.  Whitby,  on  Coral- 
line. Rare  in  Ascidians.  Timber  Pond,  Victoria  Dock, 
Dr.  Munroe. 

G.  macilenla,  Sm. — On  Coralline,  Whitby.  Filey  Bridge, 
sparingly. 

G.  serpentina,  Kiitz. — Rare,  Coralline,  Whitby.  In  a 
Dredging  taken  off  Flambro'  Head. 

G.  mbtilissima,  Bailey. — Abundant  on  Cladophora  in  a  small 
pool  on  Filey  Bridge. 

Tabellaria,   Ehrenberg. 

T.  flocculosa,  Kutz. — Not  unfrequent  in  fresh  water,  though 
never  abundant.     Spring  Head.     Cottingham.     Boggy 
H^     ditch,  Saltersgate.     Spring  Ditch.     Risby  Pond. 


^^n  BiDDULFEiA,  Gray. 

B.  aurita,  Breb.— Very  frequent  in  Ascidians. 

B.  radiata.  Roper.     Not  unfrequent  in  Ascidians. 

B.  Rhombus,  Sm. — Frequent  in  Ascidian  gatherings,    Dredg- 

ings  off  Flambro'  Head. 
B.  Baileyii,  Sm. — Very  frequent  in  Ascidian  gatherings. 
B.  ffranulata,  Roper. — Not  unfrequent  in  Ascidian  gatherings. 

Rare  in  a  sand- gathering,  Hornsea, 
B.  tuTffida,  Sm.— Rare  in  Ascidian  gatherings. 

PoDosiBA,  Ehrenberg. 
P.  hof-moides,  Kiitz. — AacidiaQS,    DteAgvnga.'SXa.-a^t'i  Vv't'sA., 
J',  ntaculata,  Sm. — Abunduit  m  Awn^ua. 
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Melomba,    Agardh. 

M,  nummuloides,  Kiitz. — Abundant  in  salt  and  brackish 

Victoria  Dock  Timber  Pond,  pure.     Grimsby.     Humber 
Banks.     Ditch  near  Stoneferry.     Dairycoata. 

M.  Borrerii,  Greff. — Abundant  in  salt  and  brackish  water. 
Pure  in  pools,  Huraber  Banks.  Copious  in  Victoria 
Dock  Timber  Pond. 

M.  aubflexilh,  Kutz. — Local  in  brackish  water.  Pure  in  a 
ditch  running  from  Stoneferry  to  Sutton. 

M.  variant,  Ag. — Very  abundant  in  almost  every  fresh-water 
stream.  Pure  and  sporangial  in  a  spring  at  Haltenprice, 
Spring  Ditch.  Cottingham,  Wawne.  Reservoir  Water- 
works.     Harrogate.     Ripley.      Hornsea  Deposit. 

?  M.  »ps  with  transverse  lines,     In  Ascidians. 

?  M.  spa  with  longitudinal  lines.      In   Ascidians.     ( 
also  in  Peruvian  Guano, 


OaTHOSiai,  Thwaites. 
-Pi 


a  spring,  Kewbald.     Hon 
tropical    Fernery    and   Orchid 


Elomsfl^^^ 
irchid 

•nM^H 


O.    arenana. 

Deposit.     Tank 

0.   marina,    Srn. — Abundant   in  every  Ascidian  gatherinj 

Sands  at  Hornsea. 
O.  apinosa,  Sm. — Sparingly  in  the  Hornsea  Peat  Deposit, 
0.  punctata,  Sm. — Abundant  in  the  Peat  Deposit,  Homi 

Sparingly  in  an  Ascidian  gathering,  probably  accident 

In  a  brackish  ditch  leading  from  Stoneferry  to  Sutton, 

sparingly. 

Mastooloia,  Thwaites. 

M,  Danseii,  Thw. — Rare.     Outlet,  Hornsea  Meer. 

M.  Smiihii,  Thw, —  Rare  in  brackish  water,      Stallingbro'. 

Humber  Bank.     Ditch,  near  Stoneferry  rare. 
M.  lanceolata,  Thiv. — Rare.     Timber  Pond,   Victoria  Do( 

Mr.  Robt.  Harrison. 
M.  apiculala,  Sm. — Rare  with  the  above,  Mr.   Robt. 

Berkelev.^,  Grerille. 

B.  "fragiJh,  Grev. — Rare.    Dairycoats,"  Mr.  Robt.  Hai 

Encvonema,   Kiitzing. 

£.  prostratum,  RaVfa. — ^^oV  -vmiTet^etAiTvfteah  water.  River 
Hull,  Wawne.  R£*er;o\i"^viteTWOTV%,crKj\a\)&.  ^wv»- 
rate.'  Newland,  Toft. "Lane,  tteasCk.BwSws^.^x.^^Nsaswfc. 


Norman,  on  Dialomacfie.  Iii7 

E.  caipitosum,  Kiitz, — Frequent  in  freah  water.     River  Hull, 
Wawne.    Reservoir  Waterworks.    Stream  "Birk  Cragg," 
^V      Harrogate.    Newland,  Toft  Lane,  Dr.  Munroe. 

^P  CoLLETON'KMA,   Brebisson. 

^i  ejnmium,  Tliw.— Not  unfrequent,  though  always  tauch 
mixed.  River  Hull,  near  Stoneferrj',  frequent.  Wawne, 
Outlet  to  Hornsea  Meer. 

C.  wlgare,  Thw. — Rare.     Spring  at  Cottingham. 

C.  neglectum,  Thw, — Rare  in  fresh  water.  Wall  under  a 
leaky  tap.  River  Hull,  Wawne.  Re8er\-oir  Water- 
works. 

ScHizoNEMA,    Agardh- 

S.  crucifferum,  Sm. — Very  frequent  in  salt  and  brackish 
water.  Copious  and  nearly  pure  in  the  Victoria  Dock 
Timber  Pond,  Outlet  Hornsea  Meer.  Tetney.  Humber 
Banks.     Grimsby  Timber  Pond. 

S.  Smilhii,  Ag. — Abundant,  growing  on  the  submerged  Peat 
Beds  at  Hornsea. 

S.  divergena,  Sm. — Salt-water  ditch,  Marsh  Chapel. 

S.  DiUwynii,  Ag. — Not  unirequent  in  brackish  water.  Hum- 
ber Banks,     Copious,  Victoria  Dock  Timber  Pond. 

S.  laciniolum,  Harv. — Abundant  on  Rocks,  Flambro'  Head. 

5.  helminlosum,  Chauv. — Timber  Pond,  Victoria,  Dock,  Mr. 
Robt,  Harrison. 

HoMCEOCLADiA,  Agardh. 

H.  sigmoidea,  Sm. — Abundant  on  the  Piers  of  the  Victoria 

»Dock.     New  Holland  Jetty.     Breakwater  near  Hessle. 
Gloionema,  Ehrenberg, 

G.  iigmoidea?  Ehr.— Abundant  in  the  Magnesian  Well, 
Harrogate.  Also  abundant  on  some  mooring  posta  near 
Dairy  coats, 

AsTERioNELLA,  Hassell. 

A.  formoaa,  Haas. — Not  unfrequent  in  the  wooden  Outlet  to 

the  Pond  at  Ripley  Castle, 
A.  Ralfsii,  Sm.— Very  frequent  in  Ascidians. 
A.  Bleakeleyii,  Sm,? — Rare  in  an  Ascidian  gathering. 

Crebswellia,    Arnott. 

A.  yVrrw,  Arnott. — Frequent  i\\  Ascitosiivft. 
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NoRMiN,  an  Dialomaceie. 

RnizosoLENiJt,   Ehrenberg. 

R.   ttyliformia,   Brightwell.  —  Veiy   abundant   in   Ascidiaa 

gatherings. 
R.  robusta.  Nor.  M,  S. — Not  unfrequent  in  Ascidians. 
R.  imbricala.  Bright^. — Frequeut  in  Ascidians. 
R.  alata.  Brightw. — Very  frequent  in  Ascidiana. 
R.  setigera,  Brightw. — Not  uncommon  with  the  above, 
R.  Calcar-avis,  Schultz. — Rare-     In  an  Ascidian. 

SyvDEVDRiuM,  Ehrenberg. 
R.  diadema,  Ehr. — Rare.     In  Ascidians. 

Dici»uiiA,  Ehrenberg. 
D.  rapreoUs,  Ehr, — Rare,     In  Ascidians. 

CntETOCERAS,  Ehrenberg. 

C  Wighamii,  Brightw, — Freqnent  in  Ascidians. 
C.  bacillaria,  Bailey. — Not  unfrequent  in  Ascidia 
C.  boreale,  Bailey. — Frequent  in  Ascidians. 
C.  Peruvianum,  Brightw. — Rare.     In  Aseidiai 

■■  Bacteriastrum,  Ehrenberg. 

B.Jvrcatum. — Frequent  in  Ascidians. 


y 


TRANSACTIONS  OF  MICBOSCOPICAL  SOCIETY. 


DESCRIPTION  OP  PLATE  I, 


niustrating  Dr.  Greville's  paper  on  New  Species  of  Campylo- 

discus. 

1%. 
1. — Campylodisctu  Normaiuawti. 

2. — C.  marginatui^  Johnst. 
3. — C,  imperiaiis. 
4. — C.  notcUus. 
5.  —(7.  ambigwu. 
6.~a  diplottietus, 
7. — C,  KUloniaHUi, 


All  the  figures  are  X  4K)0  diameters. 


TBANSACnONS  OF  MICROSCOPICAL  SOCrETT.! 


DESCRIPTION  OF  PLATE  11, 


Ulustratiug  Dr.  Wallicli'a  paper  on  Siliceous  Organisms.  I 
Fig. 


l.'-CbtefiteiiKiu  Sol,  n.  xp. 


5. — Stigmaphiira  rotlraia,  I 


8. —        „  „  front  vit 

ea,~Half  of  medinn  line  of  ditto,  vftr.,  ^. 
9, — Aiteroaphalia  mbriealia,  n  Bp. 

10. —  „  etegaiu,  Grev. 

11. —  „  mallti/braii,  n.  sp. 

13. —  „  lareophagia,  b.  sp 

13, —  ,t  Greeillii,  n.  sp. 

11-15. — Atterelampra  Marylandiea,  Bailey. 

16. — Cheetoeerot  baeltriattriiM. 

17.—        „  „  Tar. 

18. —        „        boreaU,  Bailej. 

l^.—Sgnedra  doliolia. 

20. — Niltickta  laiKeolata,  Sm.,  var. 

SI. — Triceratium  pmclalnm,  d.  tp. 

82. — CoiciHaditcvt  radiaitu,  Ebr.,  vac 

23.—XanHidnm        „        F 

24.—        „  vettUum,  White. 
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TRANSACTIONS  OP  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OP  PLATES  III,  IV, 

Illastrating  Dr.  Greville's  monograph  of  the  Grenus 

Aaterolampra. 

PLATE  ni. 
Fig. 
1  to  4. — Asterolampra  Marylandiea. 
6. — A.  rotula, 
6  to  8. — A.  variabilis. 
9. — A.  BrSbissoniana. 

PLATE  IV. 

10. — A.  Dallasiana. 
11. — A.  Wallichiana. 
12, 13.—^.  Darwinii. 
14. — A,  Eoperiana. 
15. — A.  Hiltoniana. 
16. — A.  elegant. 
17. — A.  imbrieata. 
18. — A.  Brookei. 
19.—^.  Shadboltiana. 
20.—^.  stellata. 
^l.^-A.  Grevilliij  shoving  an  abnormal  arrangement  of  the  umbilical  lines. 

In  consequence  of  an  error  arising  out  of  the  use  of  a  new  objectiye, 
some  of  the  figures  are  more  than  x  400  diameters,  but  are  drawn  to  the 
same  scale.  Fortunately,  the  range  of  size  in  the  species  is  often  so  verj 
great,  the  error  is  not  of  material  importance.  The  measurements  in  the 
aescriptions  are  all  x  400  diameters. 

Figs.  14,  16, 17,  18, 19  and  20  are  x  400  diameters. 

As  the  areolation  or  cellulation  of  the  segments  is  essentially  similar  in 
all  the  species,  differing  only  in  degree,  and  often  almost  imperceptibly  so, 
it  has  not  been  considered  necessary  to  add  largely  to  the  labour  of  the 
engraver,  by  filling  up  the  segments  with  so  much  minute  work. 


TEANSACnONS  OF  MICROSCOPICAL  SOCIETY,| 


DESCRIPTION  OF  PLATE  V, 

Illustrating  Professor  AUman's  paper  on  the  Structure  of 
C'orduelta  cyathiformia. 

Fig. 

1.— A  group  of  Cardvflia  eyathiftrmii,  attsdicd  to  a   stoce.      The  let 

liund  figure  rcpreseuts  llie  animii!  iu  a  atala  of  contraction . 
S. — Carduflla  tyatii/omii,  oiitlioe  tu  bIivv  tbe  oalural  tae. 
3. — Loogitudiiul  BectJoa  (scmi-dia^raroiitic)  of  Carduella  fyalht/brmii. 
4. — Transverse  section  (scmi-diagramBtic)  of  Cardaella  cj/alH/brmu. 
Ttie  foUowbg  letters  Indicate  tbe  coircspondiiig  parts  in  figures  3  ud4l 

a. — External  bodj-wnlU  or  umbrella. 

i. — Stomach - 

c. — Geuenlivo  buiiiia, 

J. — Vertical  lamellE. 

t. — Longitudinal  ridgea  giving  attacbnient  to  tbe  external  edges  of  tbe 

iamellee,  Euid  trarersed  bj  a  canal. 
/—The  four  external  spaces. 

ff. — Tlie  four  internal  spaces. 

j|.— The  oral  disc. 

■'. — Circular  canal. 

t. — Tubular  appendages  of  stomaoh. 

I. — Sphincter  muscle. 

M. — Abortire  tentacle. 
B. — Ovum. 
6.--8penuato»>a. 


'  « 


V 


\     / 


^ 


'J^  -- 

/ 

\ 

»- 

-( 

/  v.- 

TBANSACTIONS  OP  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATE  VI. 

Figures  1  to  11  illustrate  Mr.  T.  C.  Druce's  paper  on  the 
Reproductive  Process  in  the  Confervoideae. 

Kg. 

1. — Abnormal  condition  of  Spirogyra  eommunis,  caused  by  the  extension 
of  a  conjugation  papilla,  no  reciprocating  filament  being  near ; 
figured  to  show  that  the  papilla  is  essentiallj  only  a  branch. 

S. — Cell  of  Spirogyra — decaying,  the  contents  conycrted  into  globular 
bodies — evidenfly  not  connected  with  reproduction,  the  granular 
character  of  true  spores  being  wanting ;  the  true  spores  and  spo- 
rangia being,  moreover,  formed  from  the  whole  contents  of  each  cell. 

3  and  4. — Antheridial  function  in  (Edogonium ;  extrusion  of  true  or 
resting-spore,  and  its  fecundation  by  antherozoids,  previous  to  tha 
formation  of  its  coats ;  a,  antheridial  capsules ;  i,  antherozoids ; 
d,  resting-spore. 

5,  6  and  7. — Antheridial  function  in  Spirogyra  ;  a,  colourless  zoospores  of 
Henfrey;  6,  the  same  increasied  in  size,  become  spherical  and 
motionless,  and  filled  with  purplish-black  endochrome ;  d,  the  sama 
after  an  hour  or  two,  greatly  enlarged ;  e,  encysted  portion  of  endo- 
chrome. 

8.—  (Edogonium  ;  resting-spore  now  changed  to  the  characteristic  colour 
produced  from  one  cell ;  in  another  the  antheridial  capsules  and 
antherozoids. 

9. — Another  resting-spore  of  (Edogonium. 

10  and  11. — Antheriadal  function  in  Cladophora;  not  glomerata;  a,  nearly 
colourless  zoospores;  3,  one  zoospore  escaped  from  the  ordinary 
aperture  in  the  species ;  c,  the  capsules  become  spherical  and  motion- 
less ;  dy  capsule  burst  into  antherozoids. 

Figs.  1  to  9  X  310  diameters ;  10  x  195  diameters ;  11  x  310  diameters, 

but  drawing  enlarged. 


Figures  12  to  14  illustrate  Dr.  Hicks's  paper  on  the  Amseboid 

Conditions  of  Volvox  Globator, 

12. — Cell  of  final  sub-division,  enclosing  zoospores;  «,  inniu;  by  detached ; 
Cy  changing  form,  as  Amceba, 

13.— Old  zoospores,  in  tiiu  ;   tf,  n,  enlarged  and  irregular ;  by  undergoing 
self-division  (germ-cells). 

14.— Two  zoospores  detached,  and  like  Jma^ba, 


rrfiANSACTIONS  OP  MICROSCOPICAL  SOCIETY. 


DESCRIPTION    OF  PLATE  Vll, 


r  niustratiDg  Mr.  T.  West* s  pa^r  on  New  Diatomacese,  &c, 


I    1 — Triceratium  parmvla,  Br.  j  ^-aided  varietj. 
<>«no$UM,  Br, ;  front  view. 
„         eaitellalum,  □.  sp. ;  a,  side  view  ;  b,  front  vieir. 
„  mdialum,  Br. ;  froot  view. 

„  iHlriealum,  T.  W. ;  a,  side  view ;  6,  front  view  of  ft  Gift.  1 
ment ;  from  drawings  kiudlj'  furaished  bj  Lieul.-CoL  f 
Baddetej,  ' 

„         SrigklwellU,  T.  W. ;   a,  tide  view  ;   b,  front  view  (origitiftl  '1 
figures.). 
I  7,^       .,        eariabile,  Br. ;  front  tScw. 
B. — MterioneUa  Jbraoait,  Uass.  ;  filamcut  of  S  fnutules  atlftched;  a, 

0. —         „  iiir^'i,  W.  Sm. ;   filftnieut  of  6frustiile«;   a,  aide  v 

10.—         „  BUakleyii,  W.  Sm. ;  filament  of  S  frustulea  ;  a,  Bide  t 

From  suttieutic  specimens  in  tlje  collection  at  the  Bcilish 
Museum. 
10. •—       ..  BUakltsii.  W.  Sm..  var. ;  ( ? )  drawn  from  specimens  ob- 

tained from  Noctiluca,  at  Gorlestone ;  a,*  side  view. 
]1. — Podoiira  ( ?)  eomprain,  n.  sp. ;  filament  of  2  fruslulea;  a,  side  view. 
\i,^Chatocerot  armatum,  n.  sp. ;  filament ;    a,  side  view ;    J,  front  view 
of  aiuele  fruatule ;   e,  one  of  tbe  long  curved  boms  with 
Ibe  delicate  setie  still  remaining  attached,  after  ai   ' 
weak  nitric  acid. 
„  boreak.  Bail, ;  Britbli  specimen. 

■Acfinitau  nriw,  Ehr, ;  British  specimen, 
■MIkeya   deeom,  n.  sp, ;    frustule  with  endocbrome ;   a,  t 

b,  fiiistules  after  burning. 
■Clotterium  acicularf,   a,  sp,;    a,    frond  with  endochromej    t,  empty   \ 
segment, 
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AcoHlkometra,  50. 

AchaaHtkfs,  Borj,  1G4, 

AekHa»th\diuefi,  Kiilz.,  IGl. 

Aelinoefelii$,  Blir.,  63. 

Allman,  6.   On  the  structure  al  Car- 

tziiig,  68, 
Jmphiprora,  Elir.,  67 
A-nphitelria  Wilkani  (H.  & 
Amphora.  Elir.,  61. 
AileiiaiKUa,  Hasi.,  167. 
MUrompMu*,  Elir.,  U,  16. 

enHtratter,   C.  Joluut., 

131. 
eleaaiu,  Wall.,  46. 
GrtBiliei,  WaU.,  17. 
imbrieatiu.  Wall.  46. 
-(ffAtj-a,  T,  W.,  isa. 

ilfcora.  T.  W.,  152. 
Ailerolampm,  Ehr.,  41,  47,  107- 

„  MoDOgrsph  of  tbe  Ge- 

nus, b;  it.  K.  GreriUo,  103. 

AraehM,    Brib.  (sp.), 

in. 

„  Btaumonlit,  Ehr..  IIS, 

„  Brookf-l,    Baile;  (sp), 

119. 
„  Dallaiiana,  Grev.,  115. 

Daneinii,  Ehr.,  116. 
.•%«»»,  GrBf.,  118. 
JIaiellata,  flr^b.  (sp.), 

116. 
Grcpi/&<,  WaU.,  113. 
A«)/((frfu,Br£b.(8p.)132, 
„  HiltmiaHa,  Qrev.,  117. 

„  ffooierii,     Ehr.    (sp). 

114. 
imbricitta.  Walt,  (sn.), 
119. 


Atlfrolampra  Soptrianit,  Grev.,  120. 
.So/ii/a,  Grevilte,  111. 
„         Sarcopkagat,  Wall,  (sp.), 

124. 
„         ShaiI'mttiaiia,  Grec,  121. 
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■M,  Brib ,  167. 
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reproductive  process  in  the,  71. 
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